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roted from less than 1/400th h. p. on up to 
20th h. p. for powering valves, switches, controls, drive 

tf MODEL A shoded pole, induction-type Alliance 
\otor for speeds from 500 to 1050 R.P.M. operates on 50 or 


1EN YOU DESIGN — KEEP 


ALLIAI 


‘ | e. 
" ts i c" 
. © > 
wf hy 


SLOWER SPEEDS * LOWER CURRENT COSTS 
QUIETER OPERATION © SMALLER SIZE 


Here are four big advantages built into the 
new Alliance Powr-Pakt fan motors. Results 
are longer life —less repair — smoother 
performance. This new Alliance shaded 
pole fan motor reflects advanced engi- 
neering! Mass-produced at low cost. Write! 
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VETERANS 
You can get this training right 


in your own home under G. I. 
Bill. Mail coupon for full details. 


with Big Kits 


of Radio Parts | Send You 


Do you want a good-pay job in Radio—or your 
own money-making Radio Shop? Mail Coupon for 
a FREE Sample Lesson and my FREE 64-page 
book, “How to Be a Success in RADIO—Televi- 
sion, Electronics.” See how N.R.I. gives you 
practical Radio experience at home—building, 
testing, repairing Radios with BIG KITS OF 
PARTS I send! 

Many Beginners Soon Make Good Extra Money 

in Spare Time While Learning 

The day you enroll I start sending EXTRA 
MONEY JOB SHEETS. You LEARN Radio 
principles from my easy-to-grasp, illustrated les- 
sons—PRACTICE what you learn with parts I 
send—USE your knowledge to make EXTRA 
money fixing neighbors’ Radios in spare time 
while still learning! From here it’s a short step 
to your own full-time Radio Shop or a good 
Radio Job! 

Future for Trained Men Is Bright in Radio, 
Television, Electronics 

It’s probably easier to get started in Radio now 
than ever before because the Radio Repair busi- 
ness is booming. Trained Radio Technicians also 
find profitable opportunities in Police, Aviation, 
Marine Radio, Broadcasting, Radio Manufactur- 
ing, Public Address work. Think of even greater 
opportunities as Television and Electronics be- 
come available to the public! Send for free books 
now! 

Find Out What N.R.I. Can Do for You 

Mail Coupon for Sample Lé@son and my 64-page book 
Read the details about my Course. Read letters from men 
-I trained, telling what they are doing, earning. See how 
quickly, easily you can get started. No obligation! Just MAIL 
COUPON NOW in an envelope or paste it on a penny postal. 
J. E. Smith, President, Dept. 7CR, Notional Radio institute, 
Pioneer Home Study Radio School, Washington 9, D. C. 


TELEVISION ELECTRONS 
sanrek, ee Modulation 


A. M. SIGNAL GENERATOR 
gives you valuable experience. 
Provides amplitude-modulated 
signals for test and experiment 
purposes. 


RADIO SERVICING 
pays good money 
Many others make $5, $10 a week EXTRA 
fixing Radios in spare time. 


Building this 


for full time work. 
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You build this SUPERHET- 
ERODYNE CIRCUIT that 
brings in local and distant 


stations. You get practical 
experience putting this set 
meets through fascinating tests 


You build this 
MEASURING INSTRU- 
MENT yourself early in the course—use 
it for practical Radio work on neighbor- 
hood Radios to pick 
up EXTRA spare time 
money! 


Gives hints on Receiver Servic- 


ing, Locating Defects, Repair 
of Loudspeaker, LF. Trans- 
former, Gang Tuner, Condens- 
er, etc., 31 illustrations. Study 
it—keep it—use it—without 
obligation! Mail Coupon NOW 
for your copy! 


GET BOTH siuviisim FREE 


6 Mr. J. E. SMITH, President, Dept. 7CR , 
g National Radio Institute, Washington 9, D. C. . 
Mail me FREE, without obligation, Sample Les- a ' 
son and 64-page book about how to win success TEEN es ' 
8in Radio and Television—Electronics. (No sales- ees 
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Model SX- 42 Described by hams who have operated it as 


“the first real postwar receiver.” One of the finest CW receivers yet 
developed. Greatest continuous frequency coverage of any commu- 
nications receiver—from 540 kc to 110 Mc, in six bands. 

FM-AM-CW. 15 tubes. Matching speakers available. $275 00 


Model S-40A Function, beauty, unusual radio perform- 


ance and reasonable price are all combined in this fine receiver. 
Overall frequency range from 540 kc to 43 Mc, in four bands. Nine 
tubes. Built-in dynamic speaker. Many circuit refine- 


ments never before available in medium price class. $89 


Model S- 38 Overall frequency range from 540 ke to 32 


Mc, in four bands. Self contained speaker. Compact and rugged, 
high performance at a low price. Makes an ideal standby receiver 
for hams. CW pitch control is adjustable from front 

panel. Automatic noise limiter. ............5000000005 $4] 50 
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THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO 
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U.S.A 


Sole Hallicrafters Representatives Conodea 


Rogers Moairestic Limited Toron? Montre 


The Radio of 


TO-MORROW ... TO-DAY! 


FADA faces '47 with the greatest line of 
radio receivers in the history of radio. Each 
model is a gem of engineering achievement 
...new clarity of reception, new beauty of 
design, new extra-durability. There is a 
FADA model for every room. 

You can always depend upon the sales- 
appeal of FADA — the Radio of Tomorrow 
... Today! 


MODEL P82 
Tri-power portable Superheterodyne with 
Hi-Gain tuned RF stage in rich two-tone 
simulated leather covered wood cabinet, 5 
tubes plus rectifier tube. 


MODEL 659 


Short wave version of Model 652. 2 Wave 
Band Superheterodyne. American and for- 
eign reception. Covers American broadcast 
and international short wave down to 16 
meters. 


MODEL 1000 


AC-DC Superheterodyne 
in beautiful gem-like 
“Fada-lucent’" cabinets. 
Five Tubes plus Rectifier 
Tube. 
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YOU CAN ALWAYS DEPEND ON At 


‘A ID FADA S-tubes — plus-rectifier-tube 

A te new FADA"Sei Ton” 

4 = 
Radio 

Famous Since Groadcacting Segan/ 


on 


MODEL 602 
New Superheterodyne AC Table Model 
Radio Phonograph Combination with Avto- 
matic Record Changer in a Cabinet of 
Beautiful Mahogany Veneers. 


FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y. 
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SPRAYBERRY 
RADIO TRAINING 


NOW casio rns 


S BIG KITS OF RADIO EQUIPMENT 
WT COMPLETE 6 TUBE uercnoovne RECEIVER 


ETERODYNE 


YOU DO EXPERIMENTS, 
| CONSTRUCTION, 
TROUBLE-SHOOTING 


I'll show you how to perform over 175 instructive Ex- 
periments—how to build countless Radio Circuits. 
You'll learn a new, fast way to test Radio Sets with- 
ovt mfg. Equipment. 


ee 


~ 


You'll get valuable experience 
| ond practice building this Sig- 
' nal Generator and multi-purpose 
| Tester. Makes a breeze out of 
fixing Radios and you don't have 


1 give you a fine, moving-coil type 
Meter Instrument on Jewel Bear- 
ings—with ports for a complete 
Anclyzer Circuit Continuity Tester. 
You learn how to check and correct 
Receiver defects with professional 
accuracy and speed. 


HERE’S THE LATEST, SIMPLEST WAY TO 
| TRAIN at HOME for a GOOD LIVING 
+ in RADIO-ELECTRONICS & TELEVISION 


I train your mind by putting you to work with your 


to spend money on ovtside, 
ready-made equipment. 


, Soldering, wiring, connecting 


with real ‘‘Shop’’ practice, makes every subject 
Radio parts . . . building circuits 


March, 


with your own hands—yovu can't 
beat this method of learning. When 
you construct this Rectifier and Fil- 
ter, Resistor and Condenser Tester, 
etc., you get a really practical 
slant on Radio that leads to a 
money-making future. 


SEND FOR THESE 
FREE BOOKS 


“How to Read Radio Diagrams and Symbols” 


\ Here’s a valuable and wonderfully com- 
plete new book which explains in simple 
\ English how to read and understand any 
\ Radio Set Diagram. Includes translation 
of all Radio symbols. Send for this vol- 
ume at once! It's free! Along with it, 
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hands on a big 6-Tube Superheterodyne Receiver. 
And, believe me, when you get busy with real 
Radio Parts — 8 big Kits of them — you really 
LEARN Radio and learn it RIGHT! You get the 
practical stuff you need to be useful in Radio, and 
that's what it takes to make money. You don't have 
to worry about what to do with these 8 Kits of 
Parts. Step by step, | show 
you how to build circuits, 
test, experiment, trouble- 
shoot. And you don't need 
any previous experience. The 
Sprayberry Course starts 
right at the beginning of 
Radio! You can't get lost! 
Simplified lessons, coupled 


plain and easy to understand and remember. 


A BUSINESS OF YOUR OWN... 
OR A GOOD RADIO JOB 


Soon after you begin Sprayberry Training, I'll send 
you my sensational BUSINESS BUILDERS. You'll 
find ovt how to get and do neighborhood Radic 
repair jobs for nice profits and rich experience 
while learning. This sort of work can easily pave 
the way for a Radio Service business of your own. 
But with Sprayberry Training, you're not limited. 
You can swing into any one of the swiftly expand- 
ing branches of Radio-Electronics INCLUDING 
Radio, Television, FM, Radar, Industrial Elec- 
tronics. Be wise! Decide now to become a fully 
qualified RADIO-ELECTRONICIAN. Get full details 
about my Training at once! Mail coupon below for 
my 2 big FREE Books. 


GRAMS and SYMBOLS." 


en iii 
describing in detail my Radio-Elec- 
, tronic Training. ee A Ee a ES 
BRIO. cennenstrutnbinanennntinnniennemtintncecennttimnnenatntovin Pe ee oe 
(Mail in envelope or paste on penny ontenth 


SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, President, Room 2537, Pueblo, Colorado 


Please rush my FREE copies of 
ELECTRONICS and TELEVISION," 


- ~ 


**How to MAKE MONEY in RADIO, 
and "HOW to READ RADIO DIA- 
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Spintite wrenches give maximum etfi- 
ciency when space is at a minimum. Com- 
plex radio assemblies in compact cabinets 
leave little room for clumsy tools. Designed 
for the radio man who must meet these 
conditions, Spintites reach where other 
wrenches won't. ' 

Spintite, the wrench built like a screw- 
driver, has a straight shaft, hollowed 
sufficiently to accommodate nuts through 
which the bolt protrudes. It comes in three 
types to fit square, hex or knurled nuts. 
Sizes vary from 3/16" to 5/8", com- 
pletely covering the range of radio re- 
quirements for either repairs or assembly. 

For increased accessibility, standardize 
on Spintite, a wrench that reaches those 
“tight spots’’ with ease. 


T-73 Set, has 7 sizes of hex heads. 
Shock-proof handles. and cold forged 
sockets assure safety and strength. 


WALDE ), 
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STEVENS - WALDEN 


INCORPORATED 


Worcester « Massachusetts 
nu 


Fn the RECORD 


EADERS responsible for the suc- 

cess of commercial television as 
it gathers momentum in 1947 must 
decide right now that “good taste” in 
programming might well be the only 
key to the door of average Mr. and 
Mrs. TV Prospect. 

Commercial AM programming, in 
many cases, has failed to maintain its 
original prestige in the eyes of the 
public. Commercials have gone from 
bad to worse and as far as education 
is concerned, AM today has little to 
offer in educational prestige. If this 
germ is absorbed by television pro- 


| gram writers and directors, we shud- 


der to think of what future genera- 
tions will glean from that plague. 
We don’t mean that efforts are not 
being made to properly launch tele- 
vision to the public, but we do feel 
that the press in general is not fully 
cognizant of the danger of TV getting 
off to a bad start. 

According to best estimates, there 
will be better than 75 television sta- 
tions offering program service by the 
end of the present year. To date the 
FCC has granted more than 47 con- 
struction permits in 22 of the most 
populous states throughout the coun- 
try. In addition, there are now 6 com- 
mercial television stations on the air. 
Add to this the 25 or 30 applications 
on file at the FCC and we find that 
television is growing by leaps and 
bounds. 

There were many factors during the 
past year which hindered the expected 
progress of television. They included 
such familiar stumbling blocks as 
strikes, material shortages, etc. In 
spite of these difficulties, much prog- 
ress was made. Some even claim that 
1946 was a good year for television. 

It is quite possible that a half mil- 
lion folks will own television sets by 
1948. Television during the coming 
presidential campaign will make it 
possible for all candidates to be seen 
as well as heard. We'll bet that many 
a housewife will vote for her favorite 
politician if he has a bit more glam- 
our than his opponent. 

Many of you old timers remember 
back in 1924 when radio had the same 
opportunity during that presidential 


| campaign as television will have in 


1948. 

Many companies are already pro- 
ducing television receivers. Most of 
them are table models but the big 


stuff will come later when wood fcr 
cabinets becomes more plentiful. These 
manufacturers have done a great job, 
even though they did not reach the 
goal of nearly 200,000 sets which they 
had set for 1946. If it were not for 
material shortages, chances are that 
they certainly would have hit the jack 
pot. 

Another handicap still to be over- 
come at this writing is the restriction 
on the building of satisfactory quar- 
ters for television stations. This in- 
cludes both transmitter houses as well 
as studios and offices. It is, however, 
quite likely that the controls will be 
dropped in the very near future. 

In a recent talk Mr. Edgar Ko- 
bak, president of the Mutual Broad- 
casting Company, pointed out that, 
“We must not forget our responsibil- 
ity as licensees, or we may wind up 
not running this television business. 
Television is going to have a great 
deal more to do than the movies or 
radio in bringing understanding among 
people ... and with that responsibility 
we have got to be very careful that 
we do not misuse it.” Mr. Kobak has 
really got something there! 

It won’t be very long until our 
youngsters will be sitting in the liv- 
ing room tearing their hair out as 
Dick Tracy approaches the gunfire of 
six desperados. It will be very easy 
for television to influence these chil- 
dren. Radio programming at present 
is surely bad enough but salt will be 
poured into the wound if TV sacrifices 
its prestige in exchange for revenue 
without due consideration for the type 
of material that will be televised. 


On the other hand, television can 
and should set its sights very high as 
far as good taste is concerned. By so 
doing, it will expand at a healthy rate. 
There will be no time to experiment 
with public opinion unless telecasters 
can assure their televiewers that pro- 
grams of high caliber are already pro- 
grammed or are contemplated in the 
months to follow. 

Television schools too, have a golden 
opportunity to campaign for decency 
and good taste in television programs. 
Yes, 1947 will be the “proving ground”’ 
for television. Many will butcher their 
opportunities while other organiza- 
tions will band together to insist that 
good taste prevails. We'll bet (with 
our tongue in our cheek) on the lat- 
ter. O.R. 
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Communications Receiver 


from MUEDE 
IMMEDIATE DELIVERY 


on most models 


NEW! 
HALLICRAFTERS SX-42 


Here’s the NEW SX-42—the receiver that setsa | 
new standard in radio performance. Covers =~ 
everything: Frequency range of 540 KC. to 
110 MC. Etin s you high-fidelity broadcast re- 
ception—worid-wide Short-wave coverage— 
PLUS true high-fidelity FM broadcast reception 
(all FM frequencies), and hi-fi phono reproduc- 
tion. The new SX-42 is brilliantly designed to 
bring you more features, more operating thrills 
than you've ever thought possible. Wide-vision 
no-glare dials, AM-FM ~ 9 level meter, six- 
position selectivity control, dual IF system, sep- 
arate sensitivity and volume control, NEW SIM- 
PLIFIED controls for family use. Designed for 
top-flight reception—in the home, or for Ama- 
teur and Commercial communication work. 
OieR, loss Speaker. <2. ciccccccsesccces $275.00 


NATIONAL NC-2-40D 


One of National's top receivers. Covers 


HAMMARLUND HQ-129-X 


Designed to meet the most critical demand 


THE RME 45 


The famous RME 45 Receiver delivers peak 
reception on all frequencies—5 50 to 34,000 
KC. Features full-vision calibrated dial 
using a single control for two-speed tuning. 
Includes five Amateur bands with ample 
band-spread. Has DB-calibrated signal 
level meter; 5-step variable crystal filter; 
Automatic Noise Suppression; stable, vari- 
ablie-pitch beat oscillator, and a host of 
other features. Housed in handsome stream- 
lined metal cabinet with matching speaker. 
Net, with Speaker..............:. $198.70 


Other Communications Receivers 


490 KC. to 30 MC. range in 6 tuning bands. 


of professionali operators. Full range, .54 


Has definite, accurate calibration for all to 31 MC. pesameeey calibrated. Has 4 
bands. Features efficient single-dial control. calibrated Ham bands and one arbitrary 
Famous for its stable high frequency cir- _ scale. Variable selectivity crystal filter. Low- 


cuits. Frequency drift is reduced to a negli- 
— value by temperature compensation. 
as automatic band-in-use indicator. Wide- 
range adjustable series-valve-noise limiter. 
Flexible crystal filter. Special r.f. coupling 
circuits maintain full sensitivity. 
Net, less Speaker..........00065 $225.00 


Speaker in matching cabinet, Nes. .$16.44 


drift beat oscillator for code and locating 
Stations. Antenna compensator. Voltage 
regulation. Automatic noise limiter. Com- 
pensated oscillator to reduce drift during 
warm-up. Earphone jack. Three i.f. ampli- 
fier stages. Two audio stages. Speaker sup- 
lied in matching metal cabinet. 
t, with Speaker.......s.00065 $173.25 


SPECIAL! NEW 2-METER TRANSCEIVER KIT 


For the new 2-meter band! Uses 6N4 as mod.-osc. in transmit 
position and as super-regen. det. in receive position; 7C5 as 
mod. in transmitting, and as power audio amp. in receiving. 
Supplies current for single button carbon mike; has output 
transformer for coupling to speaker or headphones. Re- 
quires 250 v. at 75 ma., 6.3 v. at .65 amp. for 
when completed measures 6” x 5” x 9”. Includes a 
parts and tubes (less mike, speaker and power supply). No. 
83-220. NET.... 
Power Supply Kit. Includes all parts necessary to build power 
supply for transceiver. No 83-371. 25 


wer. Kit 
necessary 


18.95 
WE .cccccccccce $10. 


LIED’S Latest Catalog 


Hallicrafters S-40A.........+. 89.50 RME VHF-152 Converter...... 86.60 ————— ——s H 
Hallicrafters S-41G........... 36.75 RME DB-20 Preselector....... 68.20 H ; 
National NC-46..........64. 97.50 Notional HRO.......+sseeee. 274.35 g AND RABIO COMP... B. 1. Werner. WHEE 
ey 9.90 Hammarlund SPC-400X....... 342.00 s 833 W. Jackson Bivd., Dept. 1-CC-7 
s Chicago 7, Illinois 
Net F. O. B. Chicago. Prices subject to possible change. H 
5 PP IE. sececcetesoscecebsnntecee BERGE coccccccececcs 
e ct PN Men scecceesaaebaued 0 Full Payment 
0 Part Payment (Balance C.O.D.) 
©) Send full information on Communication Receivers and Time 


ALLIED RADIO | 


Payment Plan, without obligation. 
© Sead FREE 1946 ALLIED Catalog. 
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Back in 1935, Mr. Hopper purchased and installed a Radiart Vibrator, 
type 3315. On October 14, 1946, eleven years later, Mr. Hopper wrote 
in to order a new Radiart to replace the original which had finally 


worn out AFTER ELEVEN YEARS OF TROUBLE-FREE PERFORMANCE! 


This amazing record is only one of the many in our files attesting to the 
superiority of Radiart products. Designed to exacting specifications, 
of the highest quality materials, Radiart Vibrators, Vipowers and Aerials 


are ‘as perfect as modern manufacturing methods can make them. 


Ask to see these quality lines at your jobbers today or 


write for new illustrated Vibrator Guide and Catalog. 
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MEISSNER—THORDARSON RADIART 
PRODUCTS IN PHOTO-FACT FOLDERS 


EXPORT ADDRESS, SCHEEL INTERNATIONAL, INC. 
4237-39 N. LINCOLN AVENUE, CHICAGO 18, ILLINOIS 
CABLE HARSCHEEL 


AND INDUSTRIAL SALES DEPARTMENT 


Mareh, 1947 
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RADIO NEWS 


Grasp the NEW OPPORTUNITIES in 


RADIO 


ELECTRONICS AND 
TELEVISIONWOW/ 


Modern Radio — FM Broadcast and Reception — 
Television — Industrial Electronics; Power, 
Control, Communications — new equipment 
and methods demand new technical ability and 
experience. Keep up to date with the latest. 


MODERN RADIO 
EQUIPMENT FOR YOU 
TO USE AND KEEP 


The very essence of National Shop Method 
Home Training is EXPERIENCE. You get 
actual experience by working with modern 
Radio and Electronic equipment—building 
many types of cireuits. You may build a 
fine, long distance MODERN SUPERHET- 
ERODYNE, signal generator, miniature 
radio transmitter, audio oscillator, ete.— 
many other standard actual operating 
pieces of equipment—conduct cathode ray 
and other experiments, This practical work 
advances with your training—YOU LEARN 
BY DOING! 


Shop Method Home Training 


By a Real Established Resident School 


with its own FM Studios, Shops and a RE FE 
Laboratories. 


TRAIN WITH ADVANCED much greater than ever before! 
TECHNIQUE Radio is expanding with far-reach- ‘ 
The good jobs in Radio Electronics ing improvements in reception. No one 
now go to the men who are equipped to knows yet how great the Television 
handle them. It takes training and ex- market will be, Electronics will touch 
perience. National Schools, one of the almost every walk of life—in indusry 
oldest and largest trade schools in the and in the he =e. . 
country, makes it possible for you to TURN YOUR INTEREST IN 
get this training right in your own RADIO INTO A CAREER THAT 
home IN YOUR SPARE TIME. WILL ASSURE YOU SUCCESS AND 
National maintains modern resident SECURITY. 
training Studios, Shops and Labora- 
tories where instructors and engineers FIND OUT WHAT NATIONAL 
are working constantly to improve TRAINING CAN DO FOR YOU 
training methods. SHOP METHOD Where do you stand today in mod 
HOME TRAINING is a logical exten- ern industrial progress? What does the 
sion of this practical system. future hold for you? You owe it to 
A FREE lesson that shows you how yourself to investigate this opportu- 
practical and systematic this new train- nity. With National Training YOU 
ing method is will be sent you without GET AHEAD FAST—you may step 
obligation, You may keep and use this into a good position or start a busi- 
lesson to prove to yourself just how ness of your own, with little capital, 
practical National Training really is. even before you complete your National 
Get one of the many NEW JOBS Course. 
that demand new techniques and meth- Fit yourself for a career of inde- 
ods in Modern Radio. Get your share of pendence, good earnings, success and 
the NEW BUSINESS that servicing security in one of the fastest growing 
the new sets and equipment demands. fields in industry. For full information, 
Experts agree that Radio, Television just send your name and address on the 
and Electronics present opportunities coupon and mail it TODAY. 


APPROVED FOR es Get This Book 


TRAINING FREE 


National Shop Method Home 
Training wins good jobs, in- 
dependence and security. Take 
the word of National men who 
have established records in 
their favorite Radio, Televi- 
sion, or other branches of 


Washington, 


See What National Training 
Has Done For These Men 


Electronics. another raise thanks to Na 
tional’s encouragement and 


From O. K. Ivey, thorough training. 


UNDER GI BILL 

This big book presents the 
facts about the field of Elec- 
tronics and your opportunities 
in it together with full infor- 
mation about the advanced Na- 
tional Training. Read it and 
make up your own mind that 
National Training will equip 
you for a great future. No 
salesman will call on you from 
National. The book is FREE 
with your sample lesson. Clip 
and mail the coupon TODAY! 


NATIONAL SCHOOLS :: 


LOS ANGELES 37, CALIFORNIA €ST.1905 a 


Clifford Hannah, 
Portage La Prai- 
rie, Manitoba, 
Canada writes 
*"My training has 
brought results as 
I'm in line for 
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D. C., comes this a : Nati : 

endorsement: ‘I a _. ite city, 1 tional Schools, Dept. 3-RN (Mail in envelope or paste & 

beljeve Mationes Illinois ; 4000 South Figueroa Street, Los Angeles 37, California m penny post card) ' 

offers the best ' nt —_ ' 

: course to be had with ‘s Nas hused ' Mail me FREE the two books mentioned in your ad ir uding a sample 1 n of your ' 

. « « Keep up the good work.” training am 1 I understand no salesman will call on me 1 

: now earning $225 | 

Here’s a state- a month : a radio operator 1 NAMI : 
ment from R. R. and technician and $20 a week : AME .cccccccccces AGI 

Wright, Black- wore in my shop at home : 

foot, Idaho: “‘Due § ADDKESS ..... : 

to my training at ' , : 

National I was Read what other enthusiastic i : 7 a 

elected to in- students have written about g CITY ......--- . , Se ee eee a 

struct in the laboratory work National Training in the big a Include your zone ber 6 

Navy Marines 40 pa book we will send you. . 
of Navy and Marine #0 page book we will send you s ([] Check here if veteran of World War Il ‘ 
Lee w sees eeseeeeeeeeeeseeesseseesscesessesesseeuced 


* WEATHER RESISTANT * DURABLE 
* LIGHT WEIGHT * FLEXIBLE 


4, 
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Plastic Coated 
Assault Wire 


ON CRIGINAL STEEL REELS 


TWISTED 2 CONDUCTOR 20-7STRAND TINNED 


Available for Immediate Delivery at the following prices: 


2,000 ft. steel reels (individually boxed) 
4,000 ft. pay out wooden reels (packed 2 reels per box)... 
10,000 ft. steel reels 
20,000 ft. steel reels (same wire but single conductor) 


ee 


eee eee eee eee eee 


iced ais lic ttina'smada Per 1000 ft. $10.00 
pada Cundaendéccncesttit faaa. . aan 
..-Per 1000 ft. 7.50 


Ssecaceegausoees Per 1000 ft. 3.00 


The Above Wire is in Stock at these Jobbers: 


All-State Distributing Co, 
Dallas, Texas 


Almo Radio Company 

Philadelphia, Pa. 

American Radio Corp, 

Dover, New Hampshire 

H. C. Baker Sales Co, 

Roanoke, Va. 

Bakersfield Radio Supply 

Bakersfield, Calif, 

Bessemer Radio Supply Co 

Bessemer, Ala, 

Boe Distributing Co, 

Dubuque, lowa 

Cabill Electric Co. 

Jackson, Miss. 

Chambers Radio Supply Co. 
ncinnati, Ohio 


Chase Hunt LaMont Co, 
Springfield, Mass. 


James W. Clary Company 
Birmingham, Ala, 


Commercial Radio & Sound 
Henryetta, Okla. 

Crabtree Wholesale Radio 
Dallas, Texas 

Crescent Radio Supply 
Glasgow, Ky. 

Denison Radio Supply 
Denison, Texas 
Electronic Distributors 
Lexington, Ky. 

Fentriss Sound Equip. Co, 
Oklahoma City, Okla. 
Fitzpatrick Elect. Co, 
Muskegon, Mich. 


Fulton Radio Supply Co. 
Jackson, Mich, 


Geophysical Supply Co. 
Houston, Texas 


Harrison Equip. Co. 
Houston, Texas 


Herman Radio Supply Co. 
Miami, Fla, 

Louis M. Herman Co, 
Boston, Mass. 

Houston Radio Supply Ce, 
Houston, Texas 

KLA Lab. Inc, 

Detroit, Mich. 

Lurtz Electric Company 
Belleville, Ill. 

March Radio Supply 
Milwaukee, Wisc. 

Mid West Associated Dist, 
Rockford, Ill, 

Morten Dist. Co., Inc, 
Fresno, Calif. 


Murphy Sales Co, 
Buffalo, N. Y. 


Northwest Electronics 
Spokane, Wash, 

Peerless Electronic Equip. Co, 
Louisville, Ky. 

Pioneer Radio Supply Corp. 
Cleveland 15, Ohio 


Radio & Refrigeration Supply Co. 


Cincinnati, Ohio 

Radio & Television Equip. Co, 
Santa Ana, Calif. 

Radio Equip. Co, 

Lexington, Ky. 

Radio Products Sales 
Denver, Colo. 

Radio Products Sales 

Los Angeles, Calif. 

Radio Service Lab, 
Manchester, N. H. 

Radio Wire & Television Inc, 
Boston, Mass, 

Reid Dist. Co. 

Birmingham, Ala. 


R. G. Schelli & Co. 
Hartford, Conn, 

H. E. Sorenson Co, 

Des Moines, lowa 

Sound Electronics Supply 
Portsmouth, Ohio 
Southeastern Aetio Parts Co. 
Atlanta, Ga. 

Southern Radio Supply 
Little Rock, Ark. 
Southwest Radie Supply 
Dallas, Texas 

Thiele Winslow Co, 

San Antonio, Texas 

Toy & Novel 

Yakima, Washington 

Van Sickle Radio Supply 
Indianapolis, Ind. 

David White Radie Supply Co. 
Little Rock, Ark. 
Williamsport Radio Supply 
Williamsport, Pa. 


~ 


y 


Other Wire Available from Wells 


Field wire, No. 18 stranded, 7 strands (4 steel 3 copper) 2 conductor, rubber-covered, weather-proof, 


a A ER AE ee EC RBA a > 1 eR Rena rs AS Ale GR TSP as Per 1000 ft. $12.00 
Field wire, same as above but single conductor, 2000 ft. reels.........ccececececccenceeecsecuceeecuseseeseeeees Per 1000 ft. 6.00 
ee i, es Bee I II, © QUIN BOI 66 oon nn ccccctivesedoccccncvncccccnscesceeccccvebecosceat Per 1000 ft. 20.00 
rr rr rr, rr ee Ce. nc cecsewetsdedenvseatueekeegeesececeeenoesceasecetne Per 1000 ft 7.50 
Single conductor, No. 20 shielded, overall braid, 1000 ft. reels.......... Re Re Ee fe ee ap ee: Per 1000 ft. 25.00 
Single conductor, No. 20 shielded, stranded, outside bare shield, 1000 ft. reels... ... ccc cece cece cee cuccues Per 1000 ft. 22.50 
Single conductor, ANJC 48 No. 20 stranded, glass braid lacquered, 1000 V. insulation, 2000 ft. reels......... Per 1000 ft. 12.00 
Single conductor, No. 20 stranded, glass braid lacquered, 3000 V. insulation (for transmitters) 1000 ft. reels..Per 1000 ft. 16.00 


Jobbers write for Wire Bulletin 110 
Send your Wire Requirements to WIRE DIVISION 


ELLS 


SALES, INC. 


4717 W. MADISON ST., DEPT. R-3, CHICAGO 44, ILL. 
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Hams are pretty shrewd individuals when it comes to selecting 
the gear they use. Many thousands knew what they wanted — 
they're using HQ-129-X receivers on the air every day. That, 
we-believe,-is-one of the-finest endorsements any. product can 
achieve. Materials are still hard to get but hundreds of 


HQ-129-X’s are being shipped every month. 


YEARS OF KNOW HOW 


“SEE THE HQ-129-Xx AT YOUR DEALER’S | 


HAM MANA ICU ING 


THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST., NEW YORK 1, N.Y. 
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT 


FIGURE IT OUT FOR YOURSELF ... 
WHAT ARE THESE FEATURES OF 


RIDER MANUAL VOL. XV 
WORTH TO YOU? 


What, in dollars-and-cents, is it worth to you, to have the services of Volume 
XV at your fingertips; this year, next year—for as long as the receivers 
produced during 1946 keep coming to your shop for repair? 

What is the cash value of the time-saving benefits you will get from the 
exclusive features of this latest Rider Manual? (Volume | is still paying profits 
to servicemen who bought it sixteen years ago!) 

Below are highlights of Volume XV features. Figure it out for yourself. 
What are they worth to you? As supply is limited, order Volume XV today. 


RIDER MANUAL “Clarified schematics" do a job which you have had to do on ‘HAM"” COMMUNICATION 
VOLUME XV — JUST OUT every multi-band receiver and combination set coming into RECEIVERS 
2000 Pages (Plus 150 page ‘‘How It Works’’) your shop. “Clarified schematics” break down the composite A cepdes “Wen” ao on 


covered in Volume XV. This in- 
formation opens up a profitable 
market for the competent serv- 
iceman who can now offer 
“hams” the benefits of a local . 
alignment service. 


WHAT'S IT WORTH TO YOU? 


The greatest single volume of Rider diagrams of hundreds of complicated multiband receivers, pro- 


Manvol yet published! Nowhere else | viding you with exclusive, individual schematics of each and 
will you find anything to equal Vol- 

ume XV in completeness and helpful- 
ness. Nowhere else will you find the 
wealth of vital servicing data—receiv- you save the time heretofore spent tracing out an original 
er schematics, voltage data, align- 
ment data, resistance values, chassis 
layouts and wiring, and trimmer con- 
nections for 1946 receivers. Nowhere time for your shop, by doing it for you in our laboratories. 


else will you find such authoritative On this one “plus” service we have spent tens of thousands 


dat lete and so systemati- 
a pdcaryee one be nn ever of dollars in order to save you hundreds upon hundreds of SCOTT RECEIVERS 


ready, year after year for quick, hours each year. 
easy reference. 


every circuit as it exists with each turn of the wave band or 


equipment switch. With a “clarified schematic’ before you, 


schematic to find which components are in operation under 


different positions of ihe wave band switch. We have saved this 


Volume XV brings you complete 
information on all Scott re- 


WHAT'S IT WORTH TO YOU?... ceivers. “Clarified schematics” 


on these sets break down even 


That's why, for seventeen years the | 


— 4 ge eee —— the control switching circuits. 
roughou e wor as proved, : t - ‘ 
“Yeu Can't Ge Wrong With @ Rider SEPARATE BOOK — “HOW IT WORKS” COATS OF WEEN US EE 
Manvol.” Accompanying each copy of Volume XV is the 150 page 
book ‘How It Works," a practical guide to the theories 
RIDER MANUALS—IN 15 VOLUMES of operation of the new technical features of the latest ime 
Volume XV $18.00 receivers. It explains and illustrates the functions of those MAGNAVOX 
Volumes XIV to VII each volume....... 15.00 “gimmicks” and “gadgets” which cause time-wasting head. RECEIVER-AMPLIFIERS 
a ene “nee 11.00 aches when not recognized and understood by the service- f 
Abridged Manuals | to V (1 wol.)..... 17.50 man. Volume ‘a ts the only place where 
. you will find a complete compila- 
Record Changers and Recorders........ 9.00 WHAT'S IT WORTH TO YOU?... as ie ge Rl aaa te to 
en ¥ plifier combinations produced by 
} RECORD PLAYER COMBINATIONS YEAR AFTER YEAR. AFTER YEAR Magnavox during the ten years 
Maximum coverage and all pertinent information on . between 1937 and 1946. 
record players ond changers in post-war combinations. » ] D E FE M A N U A L $ z 
WHAT'S IT WORTH TO YOU? , WHAT'S IT WORTH TO YOU? 
— Pour Out Profits For Servicemen om 


J 


JOHN F. RIDER PUBLISHER, INC. - 404 4th AVENUE - NEW YORK 16, N.Y. 


Export Div.: Rocke-International Corp., 13 E. 40 St., N. Y. C. Cable: ARLAB 


RIDER RADIO BOOKS KEEP YOU IN TOUCH WITH SUCCESS 


Inside the Vacuum Tube Servicing by Signal Tracing A-C Calculation Charts 
Solid concept of theory and operation $4.50 Basic Method of radio servicing . . 4.00 Two to five times as fast as slide rule . 7.50 
Understanding Microwaves The Meter at Work Hour-A-Day-with-Rider Series— ’ a 
Provides foundation for understanding 6.00 An elementary text on meters . . « $2.00 - meat in Radio Receivers 
a" e & Alignment” 
Radar The Oscillator at Work On “Automatic Volume Control" 
Entertaining, revealing, in lay language 1.00 How to use, testand repair . . . . 2.50 On “D-C Voltage Distribution” $1.25 each 
The Cathode Ray Tube at Work Vacuum Tube Voltmeters Thi Rider Book te 
Accepted authority on subject . . . 4.00 Both theory and practice. . . . . 2.50 waypthsrrialle i will “wl p= hand 
, ‘ i fulness to everyone in- 
Frequency Modulation Automatic Frequency Control Systems ~~ 5) “ 
Gives principles of FM radio . . . 2.00 —also automatic tuning systems . . . 1.75 terested in ony phase of radio. 
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The MALLORY Line 


of capacitors is really complete 


ALLORY makes 75 different paper tubular capacitors to supply 


your “every need” and for your convenience. They range In ~ yoy savea lot of time if you check 

the Mallory Catalog for replace- 

ment parts as you need them. Do 

wy" x 2! [. you have a copy? If not, see your 
Mallory Distributor. 


rating from 400 volts to 1600 volts—and in size from #4“ x 1” to 


These paper tubulars are divided into two broad categories—wax 
impregnated and oil impregnated. Both are hermetically sealed to 
provide against atmospheric penetration. Both are carefully factory- 


tested so you get all the quality that Mallory puts into them. 


Get the complete story from your Mallory Distributor or from the 
Mallory Catalog. 


YOU EXPECT MORE AND GET MORE...FROM MALLORY 


VIBRATORS . . . VIBRAPACKS®. . . CAPACITORS... VOLUME 
; CONTROLS... SWITCHES ... RESISTORS .. . FILTERS 
0 .. RECTIFIERS... POWER SUPPLIES. 


APPROVEL 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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performance 
long life 


economy 


AMPERE 
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TYPE HF60: Topflight performance | 
at moderate price. Ideal for smol! 
transmitters and amateurs. Widely 


used os generator of HF power 
in industrial and medical circuits. 


TYPE 810: A versatile general 
purpose tube for nearly all types 
of service. Plate dissipation of 
150 W. permits delivery of 475 
W. continuous operation as Class 
C oscillator or amplifier 


TYPE HFIO0: An original Am- 
perex contribution favoring oper- 
ation with low voltage and high 
current. Special characteristics for 
HF circuits. Anode dissipation 
conservatively rated 100 W 


f 
' Amoger’ 
pean 


Th 


TYPE 1701; Thermionic, 
controlled gas-filled tube 
of electronic ‘“‘switch’’ 


grid 
Heart 
controls 
in variable voltage and other 
electrical apparatus. Important te 
designers and experimenters. 


And all other types you need. 
Write for technical rating and 
data sheets. 


AMPERES 


ELECTRONIC CORPORATION 
25 Washington St., Bklyn 1, N. Y. 
Cables “ARLAB” * in Canada and 
Newfoundland: Rogers Majestic Ltd., 
622 Fleet St, West, Toronto 28, Can. 


* Presenting latest information on the Radio Industry 


By FRED HAMLIN 
Washington Editor, RADIO NEWS 


ITEMS TO ADD to your radio be- 
lieve-it-or-nots; “radaranges,” which 
can cook faster and more efficiently 
than any stove; radio hypnotism, 
which has the British Broadcasting 
Corporation and English television 
experts in a dither, and an elect ic 
baby sitter far more efficient than any 
you can engage in your neighborhood 
—as what wouldn’t be? 


. 
RADARANGES recently became offi- 


cial when the Federal Communica- 
tions Commission gave the remote- 
control stoves a frequency—2450 meg- 
acycles. On the heels of this announce- 
ment comes word from the Raytheon 
Manufacturing Company, that tests 
show you can cook a hot-dog in from 
eight to ten seconds, gingerbread and 
biscuits in 29 seconds, hamburgers and 
onions in 35 seconds, and frozen foods 
without thawing. Raytheon claims 
this timing to be 95 per-cent better 
than any existing stove. The trick is 
that the radar heater warms from the 
inside out, while with conventional 
units it’s just the opposite. But tell 
the girl-friend not to get her hopes 
up—radaranges will be too costly for 
home use. Raytheon plans to make a 
hundred thousand of them in the next 
few years—for railroad diners, air- 
liners, and vending machines. 


BBC’S HYPNOTISM experiment via 
television was conducted privately, 
and officials were more shocked than 
pleased by its success. Peter Casson, 
a young ex-Royal Navy enlisted man, 
put some of the BBC brass so soundly 
asleep that he had to get off the air 
and talk to them personally before 
they woke up. One of them, more 
imaginative than the rest, began to 
think with horror of a whole nation 
being put to slumber by some future 
Hitler in the days when television will 
be as common (he said) as regular 
radio is now. The British immediately 
buried this possibility in England by 
barring hypnotists from television stu- 
dios, Casson countered with the plea 
that telehypnotism could be used to 
help cure stammering and other neu- 
rotic disorders—he was successful with 
shell-shock cases during the war—but 
the BBC rule remains. U. S. televisors 
took an equally dim view. Said John 
F. Royal, National Broadcasting Sys- 
tem vice-president in charge of tele- 
vision: “We feel hypnotism could be 
potentially a very dangerous and risky 


thing.” No less ominous, perhaps, was 
his closing remark: “If people fall 
asleep watching our television,” quoth 
he, “we trust it will be from natural 
causes.” 


THE BABY-SITTER DEVICE is the 
brain-child of a Washington, D. C., 
ex-electronics instructor, also a Navy 
man (U.S.). He is Keith C. Johnson, 
and has rigged equipment that broad- 
casts baby yells to and from his home 
and those of two neighbors, also with 
small children. The system amplifies 
baby sounds so that you can hear 
quiet breathing clearly in the receiver 
at the other end of the line. If the 
baby really tunes in with a howl, the 
loud-speaker nearly shakes the roof 
off. The trick is for the Johnsons to 
go to the movies, while one of the 
neighbors watches the kiddies by tun- 
ing in; another night, a neighbor goes 
to the movies, the Johnsons listen. 
Cost of the equipment, Mr. Johnson 
Says, runs about $15 per family—$45 
for his hook-up. In Washington, where 
baby-sitters are scarce, his device has 
created a sensation, but from where 
we sit (with an 18-month-old young- 
ster upstairs) Johnson should be given 
dubious credit. Whoever heard of 
magnifying an infant yell—we can 
hear ours, when he gets going, for a 
mile upwind, without hook-up. We 
think that Mr. Johnson should be cen- 
sured severely for aiding and abetting 
the situation. 


THERE ARE a substantial number of 
good jobs in FM broadcasting, accord- 
ing to experts who recently attended 
the FM Association convention—first 
of its kind—in Washington. One of 
the delegates, Don Martin, of the 
School of Radio Arts in Hollywood, 
whose organization has been swamped 
with requests, estimates the grand 
total of openings to be more than 
7000. This is on the basis that the 
average FM local station will have to 
have a manager, a sales manager, a 
production staff with a minimum of 
three announcers, a three-man tech- 
nical staff, some kind of office mana- 
ger, and a receptionist—ten persons 
in all. With (a conservative) 700 sta- 
tions expected to be going by the end 
of 1947, he believes 7000 an equally 
conservative personnel figure. Speak- 
ing very generally—the talent of the 
individual, plus experience, and the 
city in which he works are important 
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For those 


who demand 


heen 


ha handsomely styled, engineered-for-tomorrow 
radio-phonograph combination features the finest in AM and FM 
reception, with fourteen tubes plus rectifier, and a mammoth 15- 
inch speaker for full tone range. It provides push-button tuning— 
not only on the standard AM broadcast bands but on FM as well! 


And the phonograph? Here again Delco offers the best of all that’s 
new! A special lightweight tone arm, with sapphire permanent- 
point pick-up, gives amazing fidelity and tone quality ... but 
that’s not all! Its advanced design eliminates needle changing, 
makes records last years longer. 


Add to these great features a smooth-action record changer with the 
extra capacity of fourteen 10-inch records or ten 12-inch records— 
an automatic shut-off that goes into action when the last record is 
played—and you realize that this instrument has everything! 


To put this magnificent Delco combination in anything but the 
finest cabinet would be unthinkable. Expert craftsmen have pro- 
duced cabinets of grace and distinction to give it the proper setting. 
Model R-1251 in walnut, and Model R-1252 in mahogany, are 
masterpieces of fine furniture. 


Like other Delco portables and table 


Production is Improving 


But there are still many 
shortages of materials and 
component parts which 
make it impossible to meet 
the large demand for Deico 
radios at this time. If your 
distributor is unable to fill 
your order for Delco radios 
promptly, keep trying. You 
can count on it that he’s 
doing his best, and that 
we’re doing ours to speed 
production. 


models, this fine new Delco combina- 
tion brings new honors to the trusted 
Delconameof General Motors. United 
Motors Service, General Motors 
Building, Detroit 2, Michigan. 
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oTrors 


DELCO RADIO 


A GENERAL MOTORS PRODUCT 


Delco radios are distributed nationally by 
United Motors Service. See your United 
Motors distributor about the Detco radio line. 


Transformers designed and 
fabricated by engineers of 
specialized experience, for 
service departments that 
make the most exacting re- 
quirements. This is Merit & 
principle and practice. 


EXPORT DEPARTMENT: 


1791 Howard Street, CHICAGO 26, U. S. A. 
Cable Address: MERIT 


MERI 
T con AND TRANSFORMER Corp 


= == ep 
_ 


a 
a a 


we 


c A: 
MERIT COIL & TRANSFORMER CORP. 


4427 North Clark St. Long Beach 6311 CHICAGO 40, ILL. 
20 


SPOT RADIO NEWS 
factors—price tags on the jobs begin 
at $60 per week for announcers, $75 
for a chief engineer, $60 for operators. 
Combination men—Mr. Martin is 
training announcer-operators, for in- 
stance—get proportionately more. 
Supply of trained personnel, he re- 
ports, is far behind demand and “the 
need stands to be a real problem.” To 
get such jobs, if you are qualified, best 
bet according to the leaders with 
whom we talked is to contact your 
nearest FM station, especially if it 
has not yet started operations. 


FM-ERS, INCIDENTALLY, are the 
most optimistic businessmen in the 
nation today. With fewer than av- 
erage transition problems after the 
war—they had nothing to “transition” 
from—with a brand-new gadget that 
has proved already that it fills a real 
need, and with RMA campaigning for 
“A Radio for Every Room—A Radio 
for Every Purpose’—FM manufac- 
turers and broadcasters go into the 
spring proclaiming that 1947 is their 
year. Typical of the industry attitude 
is the recent statement by Prof. E. H. 
Armstrong, FM’s inventor, that the 
new-style radio business has a poten- 
tial of $100,000,000 a year on sets alone 
—and will go up from there. “The 
evidence indicates manufacturers can 
sell FM sets as fast as they can be 
turned out,” he added. <A production 
of 5,000,000 FM sets in 1947 is pre- 
dicted by W. R. David of the General 
Electric Company. Less than 150,000 
were produced in 1946. David also 
predicts that nearly a thousand sta- 
tions will be in operation before 1948 
rolls round. He hails their coming as 
“the biggest thing that has ever hap- 
pened in radio broadcasting, the FM 
transmitter business, or the FM re- 
ceiver business.” ... Roy Hofheinz, 
KTHT-KOPY, Houston, Tex., new 
FMA president, joined the others in 
predicting a banner year. 


THE RADIO-IN-EVERY -ROOM 
campaign being conducted by RMA 
will—in case you don’t already know 
—play up FM. Edward R. Taylor of 
the Zenith Radio Corporation, Chi- 
cago, is in charge of the drive. He says 
FM will open a huge new field for sales 
efforts and is a compelling reason 
for increasing the number of radios in 
the home. The increased number of 
radio stations which FM is bringing 
on the air, he adds, makes it more im- 
perative to have additional receivers 
so that every member of the family 
may get his favorite program, if nec- 
essary, at the same time. ... He 
brings out a number of other inter- 
esting facts: About 90 per-cent of 
American homes now have at least 
one radio. One out of every three 
families has at least two. Most radio 
sets today are in the living room. 
Bedrooms run second, the kitchen a 
poor third. The great majority of 
radio receivers in the living room are 
consoles and radio-phonograph com- 
binations, while the bedroom has the 
greatest number of midgets and table 
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Let Us Show You How to Prepare 


in te 
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TEEN-AGE 
[= YOUTH 


VETERANS! 
De Forest Training, Inc. 
Has Been Approved 
for Yaur Schooling 


NATIONALLY KNOWN RADIO STATION 
CONSULTING ENGINEER RECOMMENDS 
COURSES OF De FOREST’S TRAINING, INC. 


“‘Now is the time . . . to prepare to enter the fields 


of Radio and Electronics . . . no greater opportunity 
©” is afforded the high school student . . . the war vet- 
#@. eran... or the man who is eager to make more 


’ money,” says Ellery L. Plotts, nationally known Ra- 
dio Station Consulting Engineer and former Special Research 
Associate at Harvard University’s Radio Research Labora- 
tories. ‘“‘A study of the DeForest Training, Inc. courses enables 
me to highly recommend either the Home Study or Resi- 
dence course.” 


EX-G. 1. STUDENT LAUDS De FOREST'S 
EMPLOYMENT SERVICE 


“Dear Sir: Due to the fact that I am enrolled in your 
school, I am now employed by the Westinghouse 
Manufacturing Company instead of a steel mill. This 
is a great opportunity for me because this is a new 
branch opening in this territory and there is a great 
chance for advancement. 


Elmer H. Havens 
Lancaster, New York”’ 


DEFOREST'S 


TRAINING, INC. 


CHICAGO, ILLINOIS 
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0 MAKE REAL MONEY QUICKLY // 


OLDER MAN 


Whether you are an ex-G. I., a teen-age 
youth, or an older man eager fo earn real 
money...There can be a place for you in The 
Billion Dollar Field of Electronics and Radio 


You will probably find no greater variety of money-making 
opportunities than in the fields of Electronics and Radio. 

undreds of men, who today either successfully operate their 
own businesses or hold important jobs in these fascinati 
fields, are graduates of DeFOREST’S TRAINING, ING 

Our Home Study or Residence courses, thorough in every 
detail, offer a unique combination of training advantages, 
We furnish you with a 16 millimeter Motion Picture Projec- 
tor and 12 reels of valuable movie film. You also use 8 big 
kits of Radio- Electronic parts as shown on this page, enabling 
you to work out 133 MODERN EXPERIMENTS for 
valuable practical experience. 


When you prepare to enter the exciting fields of Electronics 
and Radio, you will want every necessary home study benefit. 
DeFOREST’S TRAINING, INC. gets you off to a brighter 
future by supplying these major benefits at home; (1) Learn 
by Seeing from movies showing radio circuits in action as 
well as other clearly animated illustrations (2) Illustrated 
Loose-leaf lessons with handy fold-out diagrams help make 
our training easy to understand. (3) Learn.By Doing... 
in your home laboratory you have the opportunity to get 
real “SHOP METHOD” experience from the many com- 
mercial type Radio-Electronic parts you receive. (4) Em- 
ployment Service . . . after you complete your training, our 
effective employment service helps you GET STARTED. 

DeFOREST’S TRAINING, INC. offers the only Home 
Study or Laboratory training in the nation endorsed by 
the New York Museum of Science and Industry, Radio 
City, New York City. 


Without obligation, send for our valuable, infor- 
mation-packed book, “VICTORY FOR YOU.” 


MAIL COUPON TODAY. 


DeFOREST’'S TRAINING, INC. 
2533-41 N. Ashland Ave., Dept. RN-D3 
Chicago 14, Illinois, U. S. A. 


Send me your big book “VICTORY FOR YOU,” showing 


how I may make my start in Radio-Electronics with your 
modern home training plan. No obligation. 


Re ree ee ee ASB. <coce 
SP eee ef ey Ok eee eee Ans. icece 
> dn etec dente cme enatae Zone...... State.... 


(] If under 16, check here for special information. 
(] If a discharged veteran of World War II, check here. 
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EASY ON THE EAR 
WITH 


moo [OW 


e That’s what counts with 
your customers! Give them 
faithful reproduction, free 
from wow and rumble, and 
your selling job will be easier 
and more profitable. 

You'll get that fine per- 
formance from our complete 
Smooth Power line of phono- 
motors, recorders and com- 
bination record-changer re- 
corders. They’re carefully 
engineered and faithfully 
built for quick pick-up, con- 
stant speed and freedom from 
noise and vibration. They’re 
easy on the ear. 

They'll make fitting com- 
panions for your own fine 
products. 


NOTE TO INDIVIDUAL USERS 


Smooth Power Motors are sold only 
through established trede channels. 


tHe GENERAL 


INDUSTRIES co. 


$PpoT 


models. The kitchen runs second on 
midgets and third on table models. 
An estimated 20,000,000 pre-war ra- 
dios are in need of replacement and 
Mr. Taylor expressed the opinion that 
many of them will be replaced by 
modern FM-AM receivers. .. . RMA 
is spending $50,000 on the drive, but 
thousands more will go into national 
advertising by industry members of 
the Association and cooperating sales 
groups. 


LATEST DIRECT COMPARISON 
of FM-AM stations issued by FCC 
shows that this year began with 553 
cities or metropolitan districts in the 
U.S. which had one or more licensed 
AM stations, but of these, no FM ap- 
plication has been received from 208, 
or 38 per-cent. Geography is the ma- 
jor factor in this—more than half of 
the non-applicants are located in the 
West Central, Mountain and Pacific 
regions. More specifically, the states 
in the West Central region in which 
proportionately few AM cities have 
provided FM applicants include North 
and South Dakota, Nebraska, Kansas, 
Arkansas and Oklahoma. These six 
states of the eleven in the region have 
a total of 57 AM stations, but FCC has 
received FM applications from only 
19, or one out of three. Similarly, 
Montana, Wyoming, Colorado, New 
Mexico, Arizona, and Utah have 44 
AM cities, but only 8 FM applicants— 
one out of five. Washington and Ore- 
gon, with 29 AM’s and 9 FM applica- 
tions, rate one out of three... . But 
the West is not alone in thin FM 
states—Maine, New Hampshire, Ver- 
mont, Alabama, and Mississippi show 
little enthusiasm for the new media, 
if applications are an indication. It 
follows that FM is most active in east- 
ern metropolitan areas and in the 
middlewest. 


ALL OF WHICH is not to imply that 
AM broadcasting is not experiencing 
pretty good times itself, now that the 
war is over. Federal Communications 
Commission’s most recent summary 
shows that a total of 365 permits for 
construction were granted for AM sta- 
tions between VJ Day and last Sep- 
tember 19. Of these, 187, or 51.2 per- 
cent, were issued in cities which had 
no existing radio station as of VJ Day. 
All such cities had populations of 50,- 
000 or less. In addition, 82 construc- 
tion permits, or 22.4 per-cent, were 
issued in cities with only one existing 
station and over half of these grants 
—57—went to cities of 50,000 or less. 

. The most common type of AM 
grant was for a 250 watt unlimited 
time station in a community of 50,000 
or less. . . . More recent summaries 
are complete on FM activities. As of 
the first of this year, there were 136 
stations on the air and construction 
permits granted since October 8, 1945, 
totalled 426. But AM still played an 
important role, even in the FM field. 
Of the permits issued, 74 per-cent 
were to persons already holding AM 
permits. An additional 12.6 per-cent 
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were issued to non-AM newspaper in- 
terests. Over-all, 36.3 per-cent of the 
applicants had newspaper connections. 


FCC, WHOSE PROFESSIONAL 
HAMS did dramatic work during the 
war detecting enemy radio activities, 
is having equally good luck catching 
up with domestic violators in the post- 
war world. The Commission’s detec- 
tion of illegal stations is so accurate, 
indeed, that those in charge of it keep 
wondering why anybody would want 
to try to beat the game. More than 
200 illegal operators have been ap- 
prehended since the war ended. Many 
of them are kids up to mischief, and 
are dealt with accordingly on a first 
offense; but an increasing number of 
adults, who know exactly what they 
are doing and are under the illusion 
that they can get away with it, are 
showing up on FCC records. For these 
the going can be tough—maximum 
penalty may run to $10,000 or two 
years imprisonment—or both. . . . 
FCC does not take all the credit for 
its detection service, pointing out that 
25,000 radio stations, 315,000 radio op- 
erators, and nearly 80,000 amateurs 
are always ready to report strange 
signals or an erratic “driver” in their 
bands. Hams “are especially quick to 
report,” FCC says. Reports are re- 
layed to FCC field offices and the Com- 
mission’s 22 monitoring stations and 
from then on it’s just a matter of time 
till the violator is run down. Why, in 
the face of this routine, illegal oper- 
ators continue to crop up, is one of 
the minor mysteries at FCC head- 
quarters in Washington these days. 


ALTHOUGH, WHEN CON- 
TRASTED with radio goings-on in 
this country, foreign activities seem 
small, they are nevertheless improv- 
ing. In Japan, for instance, set pro- 
duction increased nine times its size 
between January and June of last 
year—from 8000 to 75,000. The Japs, 
like us, had tube trouble and total set 
production for the year was much 
less than we turn out in peak months. 
. . . Similarly, in England production 
for the year ending this spring was 
high for England—approximately 1.,- 
750,000 sets. Some 400,000 of these 
will be exported. The British Isles 
also report a new all-time high of 
radios in use—nearly 11,000,000. ... 


SUCH SAMPLINGS of the news from 
abroad indicate that U. S. manufac- 
turers are far and away ahead of for- 
eign competitors, and with this in 
mind the Radio Manufacturers Asso- 
ciation has come out strongly through 
its export committee to urge the Fed- 
eral government’s support in protect- 
ing American interests. RMA’s state- 
ment was made timely in light of the 
spring negotiations by the State De- 
partment on reciprocal trade agree- 
ments. RMA export committee chair- 
man A. D. Keller has asked that trade 
barriers be withdrawn or reduced to 
“the point where our manufacturers 
(Continued on page 153) 
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. Efficient VHF radio communications is a must in modern railroading. Used to 
expedite freight and express service, it is cutting hours from schedules, 
and eliminating waste time and money in switching operations. 


Designed principally for use in the 152-162 mc band by railroads for 
“train-to-fixed-station” and “end-to-end” communications, the new Ground Plane Antenna 
illustrated is foremost among many new VHF radio components and 
accessories perfected by Amphenol engineers. 


Providing maximum power radiation at low initial cost, this extremely rugged 
antenna consistently out-performs other antennas under normal and extreme conditions. It is 
easily and quickly installed, and has been thoroughly tested in main-line railroad installations. 


x Danger from lightning or contact with power lines is eliminated, as 


] this antenna is at ground potential. The nature of its radiation pattern 
,  imsures uninterrupted service during sharp “U” or “S” turns. 
. The Amphenol Ground Plane Antenna is also widely used by police and fire 


, departments, by forestry, geophysical, power and petroleum field crews, for mobile 
\, marine installations, and many others. It is available with Ground Plane Skirt, as shown, 
' for installations where a large metaliic mounting surface is not available. 


\ Write today for complete technical data on the Ground Plane Antenna, or for 
_ \ engineering aid in solving your VHF radio communications problems. 
\ 
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— L lily AMERICAN PHENOLIC CORPORATION 


See . “~~. CHICAGO 50, ILLINOIS 
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COAXIAL CABLES AND CONNECTORS - INDUSTRIAL CONNECTORS. FITTINGS AND CONDUIT - ANTENNAS - RADIO COMPONENTS - PLASTICS FOR ELECTRONICS 
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A MILESTONE IN RAILROAD RADIO! 


“Modern railroad transportation systems cannot 
function to their maximum efficiencies without 
the use of modern communications networks. 
That is why the Santa Fe System maintains com- 
plete telephone and teletype, as we ll as telegraph 
systems along its entire thirteen-thousand-mile 
right-of-way. It is also the reason for Santa Fe’s 
immediate and careful exploration of all new 
communications techniques, such as railroad ra- 
dio, and accounts for the 
many ‘firsts’ contributed by 
the Santa Fe to the railroad 
communications art.” 


DOG 


Prendent 
Atchison, Topeka and Santa Fe Railway 


“RAILROADS... 
LIKE A GIANT CONVEYOR BELT” 


“The war has emphasized the importance of 
American railroads. Like a giant conveyor belt, 
they link up the industrial, agricultural and 
mining areas of this country with the many 
thousands of markets that dot our land. With 
reconversion a fact, far-sighted railroad manage- 
ment is carefully exploring many technical war 
developments, and, in particular, radio, with the 
expectation that radio will 
help keep American rail- 
roads the safe, efficient and 
modern network of trans- 
portation which has so ably 
served the Nation during 
the war.” 
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“THIS PIONEERING EFFORT..." 


“The Chicago and North Western Railroad, alwavs 
interested in technological developments which 
promise improvement in the efficiency and safety of 
railway operations, participated in the first regular 
use of very high frequency railway radio. This 
installation went into operation in our Proviso 
Yards in September, 1940, and continued for over 
a year thereafter. 

“We are happy that the technical and operating 
information secured from the pioneering effort 
was subsequently useful to the Army Ordnance 
Department and to the operators of the large Army 
Ordnance Plants in making their decision to use 
railroad radio in connection with the war effort. 

“The case histories provided by the use of radio 
at Proviso and in the large ordnance plants were 
later to become an important part of the railroad 
testimony in the Federal Com- 
munications Commission hear- 
ing which brought about the 
present allocation of frequen- 
cies for railway use.”’ 

Chauge end North Western 


Ruslwwy System 


a radiotelephone systems, now ready to serve the 


Nation’s railroads, provide: 


(1) RELIABLE RADIOTELEPHONE CIRCUITS 

Farnsworth guarantees its railroad radiotelephone systems for a period of one 
year—the same kind of comprehensive guarantee furnished with U. S. Govern- 
ment war-time radio equipment on which battles and lives depended. 


(2) IMPROVED OPERATING SERVICES AND FACILITIES 

Radiotelephone circuits between train crews and supervisory personnel permit 
industrial customer requirements to be fulfilled more rapidly; provide reliable 
and instantaneous communications even during adverse visibility conditions; 
enable the quick reporting of equipment failures and the more rapid and efficient 
dispatching of relief; permit crews instantly to report unscheduled stops to near- 


approaching trains. 


(3) SAVINGS IN OPERATIONS 
Railroads using modern radiotelephone circuits have reported through official 
Association of American Railroads documents convincing proof of the important 


money-saving, as well as safety-contributing abilities of radiotelephone circuits, 


(4) LOW-COST INVESTMENT AND MAINTENANCE 

Farnsworth equipment incorporates such important operating and maintenance 
features as standardized chassis with unitized construction, low-clearance anten- 
nas, automatically engaging plug-in type connectors, and special test circuits. 
The combination of these features, found only in Farnsworth equipment, guar- 
antees maximum availability, flexibility, and usefulness with simplified low-cost 
maintenance. Yet, Farnsworth railroad radio equipment is priced competitively 
with other quality systems, many of which lack these special features. 

For detailed particulars of Farnsworth Mobile Communications Systems, write 
Farnsworth Television & Radio Corporation, Dept. RN-3, Fort Wayne 1, Indiana. 


“TO ATTAIN 
STILL HIGHER STANDARDS OF SERVICE...” 


*“‘An asset in which the Nickel Plate Road takes 
great pride is the high standard of service 
which it renders to the shipping public. With 
its record for outstanding performance during 
the war years back of it, the Nickel Plate is 
looking forward to the utilization of new 
technological developments, such as radio and 


“Train Radio to Aid in Operation 
of Pere Marquette’s New Streamlined Trains” 


“By virtue of their efficient and effective perform- 
ance during the war, the nation’s Railroads have 
won the respect and goodwill of the American 
people. It is essential that this public esteem be 
maintained. That is why progressive railroad 
managements are planning the use of many tech- 
nical developments capable of making additional 
contributions to the safety and comfort of rail 


teletype, in order to attain still higher stand- 
ards of service and use- 


5 ae 


President 


The New York, Chicago & St. Louis R.R. Co 


passenger service and why the new, streamlined 
passenger trains which Pere Marquette soon wil 
put into operation are to be 
equipped with train radio 
communication systems.” 


President 


Pere Marquette Railway Company 
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Commisn ®t 
10Oner 
Commissioner Ewell K. Jett has been a motivating factor in Mr. Jett was appointed Commissioner. 

the development of radio communications since the pio Throughout his career with the Navy and the Comm 
neering days of the early 20th Century. From 1911-1929 he sion, Mr. Jett has been alert to the ever-increasing usctul 
participated in the development of the Navy's use of what ness of radio in mobile operations. More recently, with the 
was then a new communications art. Since 1929, Mr. Jett development of radio equipment for railway and highway 
has been associated with the Federal Communications services and Mr. Jett's origination of the Citizens’ Radio 
Commission and its predecessor, the Federal Radio Com Communication Service, his activities wth the Commission 
mission, first as Assistant Chief Engineer; then, since Feb have taken on even more significance to American econ- 


ruary 1, 1938, as Chief Engineer. On February 15, 1944, omy and well-being. 
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Farnsworth Radio and Television Receivers and Transmitters + Aircraft Radio Equipment + Farnsworth Television Tubes + Mobile Communications 
and Traffic Control Systems for Rail and Highway * The Farnsworth Phonograph-Radio + The Capehart + The Panamuse by Capehart 
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Now! A 2-Band, Table Model! with Console Features 
— Standard and Short Wave Reception with Interference Eliminator 


Here’s the kind of price-quality feature which brings 
extra business into a fine radio shop. Air King pre- 
cision craftsmanship enables you to present to your 
most appreciative customers a 2-Band, high per- 
formance radio finished in rich American walnut. 
The set has superb good looks and exceptional tone. 
When you see how brilliantly it demonstrates and 
remember that it offers fine radio reception on both 
standard and short wave, anywhere in the country, 
you can see its great possibilities as a stepper-up of 
immediate sales income. 


Note this combination of Air King Features— 


Interference eliminator that blocks out code tele- 
graph. Built-in Phonograph Jack to accommodate 


automatic record changer. Convenient panel control 
for phonograph connection. 6 Tubes (including 
rectifier) with Superheterodyne circuit. 7 inch 
Selectorloop. Alnico #5 “Tone King” speaker. 


Air King Products Company, Inc. 


1523-29 63rd Street, Brooklyn 19, N. Y. 


The Royalty of Yladio Seuss 1920 


AIR KING 
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Division of HYTRON RADIO & ELECTRONICS CORPORATION, Brooklyn, N. Y. 
Export Address: Air King International, 75 West Street, New York 6, N. Y. 


* WE HAVE A LIMITED NUMBER OF DISTRIBUTOR AND DEALER TERRITORIES OPEN * 
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HERE'S PROOF OF THE QUALITY OF 
H.RT.1. TRAINING 


Ist, 2nd and 4th Prizes Won by 
H.R. T.1. Students In Open Contest 


With over 250 students and graduates 
from many Radio schools, as well as ex- 
perienced radio men, competing to find 
the best Radio Technicians in Cuba... 
7 out of the first 10 prizes were won by 
H.R.T.1. Graduates! These PROVEN 
RESULTS speak for themselves! You 
can’t afford to gamble with your future. 
Choose the Radio School with the suc- 
cess record... H.R.T.1. 

WHAT WINNER OF FIRST PRIZE SAYS: 
“Your training methods are 
so practical, and so clear, 
that no one should have dif- 
ficulty in learning. I found 
everything so easy that it 
makes me feel that anyone 
who takes your course can 
be sure of success.” 


Luts ILLADA, Havana, Cuba 


WHAT SECOND PRIZE WINNER SAYS: 
“I am very happy about my 
success, but it is to you and 
the H.R.T.I. staff that ] owe 
my success. I am deeply 
grateful toH.R.T.I. forl 
have rectived all and 
MORE than you promised 
when I enrolled.” 


ALFREDO RODRIGUEZ, Oriente, Cuba 


WHAT WINNER OF FOURTH PRIZE SAYS: 
“The Ist, 2nd and 4th prizes were won by 
H.R.T.I. students! This shows that H.R.T.I. 
is one of the best schools! Over 250 radio tech- 
nicians competed. Among them were real ex- 
perts of established radio shops as well as stu- 
dents of nearly every known school. You will 
notice, from the enclosed newspaper, that the 
4th prize was won by me, and I owe it all to 
your easy method of teaching.” 


GOopFREDO REYES, Oriente, Cuba 
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BIG FREE BOOK 


HOLLYWOOD IS A WORLD CENTER 


of radio broadcasting and manufacture—television—motion pic- 
ture production. Thus, H.R.T.1. is in an excellent location to 
bring you modern, up-to-the-minute instruction. 

Before you decide on any course you owe it to your future to 
find out about H.R.T.I. training. Read what graduates in 40 
different countries say about this famous course. J ust paste coupon 
on a postcard or send in envelope. No salesman will call. 


HOLLYWOOD RADIO & TELEVISION INSTITUTE 
810 West 6th Street, Los Angeles 14, California 


Find out about the money-making op- 
portunities Radio offers you. Learn how 
you can qualify for a good-pay job or start 
a business of your own without capital. 
Send below coupon for my big FREE 
book, “Your Opportunities in Radio & 
Television,” which tells of radio’s vast op- 
portunities and how HOLLYWOOD 
RADIO& TELEVISION INSTITUTE 
has been training men for success in 
Radio for over 17 years, in over 40 differ- 
ent countries, through its proven 2-WAY 
METHOD—LESSONS PLUS HOME 
SHOP PRACTICE! 


YOU PERFORM OVER 300 RADIO TESTS 
AND EXPERIMENTS 


I send you 9 kits of radio parts with 
which you make hundreds of interesting, 


You 


GET 9 KITS OF RADIO PARTS 


Learn BAD Qin: 


I'LL TRAIN YOU AT HOME IN YOUR SPARE TIME 


My Proven 


2-Way Method Helps You Get 


into Radio Zccker/ 


fascinating tests and experiments. You 
learn the “whys and hows” of radio first 
hand, by doing. Thus, you learn more thor- 
oughly, faster! 


MANY H.R.T.1. STUDENTS EARN MONEY 
IN SPARE TIME WHILE LEARNING 

From the very start, through special 
“Spare Time Work Sheets,” I show you 
how to earn money in spare time by doing 
good-pay radio jobs that abound in nearly 
every neighborhood. Many students earn 
$5, $10, and more a week while learning. 
A mighty good way to lay the foundation 
for a future radio business of your own. 

Now is the time to start preparing for 
YOUR career in this fast-growing indus- 
try. Take the first step—send coupon for 
my big FREE Book today. 


WITH WHICH 


YOU PERFORM OVER 300 EXPERIMENTS 


Left You 
build this 
Multi-pur- 
pose Sho 
Test Panel. 
5 Test 
instru- 
ments 
P in one. 


tebe 


I Hol 


salesman will call) 


Left: You 
build this 
transformer 
h coupled 
audio stage. { 
i (Expen- i 
ment No. {| 
260) 


8 C. H. Mansfield, President, Dept. E-1 
ood Radio & Television Institute 
810 West 6th St., Los Angeles 14, Calif. 


Send me your FREE book, “Your Opportunities in Radio, Tele- 
vision & Electronics” which explains your 2-way training method. (No 


Above: You build this 

tuned radio stage, re- 
generative detector and 
audio amplifier. 
(Experiment No. 329) 


Left You build this A. 
C. Power Supply. 


YOU LEARN BY DOING 


You build these and many other radio circuits 

and testers with the 9 kits | send you, to help 
uw learn faster, more thoroughly All kits 

Cooune your property. 

ome aa ane on ca sa ER tN 


Age 


Address__ 


City 


Zone____ State 


DON'T PUT IT OFF, MAIL THIS COUPON AT ONCE! ¢ 
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BUY at NEWAR 


i c 
hese precision 


accurately 


fully . x 
o Meter TYPE Yo 
40 ae X3— 6250- 
6 “he 


cables. Your ; 
special Noise > 


Beat Buy of the Year! 


: uactable / 50 
1 ML METER Now 4 sin ington 
32 in. R 7” cord and 
A sensational value, this HALLICRAFTERS Plug. A top $ 95 
meter has higher sensi- S-3 complete . $47.50 SPECIAL 
tivity than a comparable S-40A 1 89.50 
movement selling for many complete . 
times this price. SX-42 275.00 
Basic movement is 0-1 mil and has — 
a resistance of only 75 Ohms, with NATIONAL 
special construction to orovide excel- ’ 
leat dampiae. Scale reads 0-2 MA. HRO-STal complete. -» 306.71 NEWARK $ SPECIAL FIL 
0-40 MA—has internal multiplier of NC-240D with speaker 241.44 Oi! Filled Oil | CONDENSERS 
100r * - mpre nate = 
@aty 680 available ot thie aa 95 NC-46 with speaker.. 107.40 Acclaimed by hams ener oneal Guaranteed At Rated Voltages 
tremely low price—Order now. fa 1-10A with tubes, less — Preferred favorites with amate Newark condensers have 
speaker and power a wee Work agi dieulousty low cost ‘ce valve +, years. 
’ . a 
supply 67.50 = Voltage Heiaht Width Depth A eieg 
WESTINGHOUSE HAMMARLUND foe fe mr Bm Ailes 
§ ¥, . \ 
a HQ-129X complete .. 173.25 : 1200 D-¢. 334 > ae 12 oz. 49 
* 0.C 43 8 oz. 4 
3% AC VOLTMETER SP-400X complete ... 342.00 2.5 1300 0-¢ a: ae can 12 2 ‘9 
RECTIFIER TYPE RME-45 complete .... 198.70 4 eeOS 6% am iy 8 a 8 
A rectifier type AC Volt- | RME-84 complete . 98.70 ° 3000 D.C a. oo S5/16 2% tbs. 3 = 
meter having sensitivity 4 3000 D.c « “a 2! ; 
of 2.000 chee per Volt, Panadaptor ........ 99.75 8 2000 Dc . 5, 3% “ fee He 
Basie movement 0-300 Temco 75 GA XMTR.. 495.00 4 Fone 0.C 7%, 6" He, 2%. Ibs. 2.75 
iero mos wi en- . 0 D.C ; 8 7! 7 
at aeattes. Goats Meck Transmitters... 150.00 13 ieee Os "s 3% 3% Hg tay e 
reading 0-2 Volt. Mail orders filled promptly FOB New 15 3000 D.c a“ oar 13% 1% Ibs. 2°25 
Round 3," Bakelite Case. ¢ 95 York or Chicago. Send 20% deposit re 600 D ° 8 37% 5 Ibs. 5.25 
Meter made to sell for $17.00. 3 with order. Prices subject to change. 4 Cc 4% 2" A ' . . 
Now at Newark for only “F . } 800 O.c 4 oz. 80 
’ H 1000 D.C. 4", 23 2 
+1 5 $100 ‘ . 2 Ibs. 1.25 
15 0 D.C. 3% 4% 33, a 
0-500 MICROAMMETER ak oe 


Just received an addi- 
tional shipment of these 
outstanding 2'." meters 
having a 0-500 MA 
movement, well damped, 
and with a 0-600 V. D.C. scale 

A swell meter for your rig of 
to have around the bench as a 


roy 


obile use. 
well-con- 
connecting 


DETROLA RECORD CHANGER 


FOR REAL ECONOMY 


AND TOP QUALITY 


10” or 12’ 
arm has high fidelity crystal pickup. 


Gearless, foolproof mech- 
anism, Sensationally low $14% 


‘ records. Free floating tone 


TWO-CHANNEL CONTROL BOX 


This 2 channel control box has wide and 
varied application in Ham shacks, P.A. and 
intercom work. Incorporates 4P. DT gang 
switches, 3 terminal plugs, several V4-watt 
resistors and illuminated dial light includ- 
ing bulb, three 5 ft. cables and plugs 


Staudanrd Receivers 


T-17B MICROPHONE 


Sturdy, high quality, light- 
weight 200 ohm single button 
carbon mike with press to talk 


Build Your Own Record Player 
A sturdy rim drive phonomotor — 78 
r.p.m. Lightweight, high fidelity crystal 
pickup. Combination motor and turn- 
table and pickup sell regularly for $15. 
Now you can 
own both, less 
cabinet, for only 


35.95 


order now. © price .... ie soe Gaal 
sent Ne nearest specif Sturdy base, walnut finish, mounting holes ee ee ee 
: | value at... and cutout provided. Your cost $2.49 NEW DYNAMOTOR 


POWER 
SUPPLY 


A fortunate buy enables us to offer a sen- 
sational new low price. All brand new 
Operates from 6-12 Volt 
battery. Delivers 500 V DC at < 
160 ma. Special, your cost 


convenience, 
and compactness 


DON’T MISS THIS! 


Dynamic type earphone 
and microphone assem- 
bly that’s o wonder of 
efficiency 


9” 


@MAIL ORDERS FILLED FROM EITHER NEW YORK OR CHICAGO 


@Write: 242-G W. 55th St., N.Y. C. of 323-6 W. Madison St., Chicago 


NEW YORK 


CHICAGO 


spare. 5 95 button for transmit- 5 
Don't fail to get yours at ters, P.A., etc. Built ] 49 . 
this especially low price ? in filter : , : e | Offices & Warehouse 323 Ww. Madison St. 


28 


| 242 W. 55th St., N.Y.19 


New York City Stores: 


ELECTRIC COMPANY. inc 


ARK 


Chicago 6, III. 


115-17 W. 45th St. & 212 Fulton St. 
RADIO NEWS 


“ie 


where you see the 


name STANCOR 


you can count on 


QUALITY 


o 


STANCOR stands for the highest standard of 
transformer performance... Wherever you see 
the black-and-yellow STANCOR merchandise 
display, you know you can rely on the product 
and the distributor who stands behind it. Yes, 
STANCOR stands foremost with radio service 


men... for the most complete selection of Re- 
placement and General Purpose Transformers 
...and for advanced designs and universal ap- 
plication . .. Now, STANCOR adds new stream- 
lined plant facilities to serve you better and 
faster . .. to help you make your service business 
bigger and more profitable. 


stnderdze on STANCOR Se TRANSFORMERS 


STANDARD TRANSFORMER CORPORATION «+ CHICAGO, ILL. 
March, 1947 29 


SUPERIOR 1S 


with a COM 
; _ TEST INSTR 


AT YOUR SERVICE 


PLETE LINE 
UMENTS 


PI 1 © order with your regular radio parts 
i M M ED { ATE SH I PM ENT tebber. pgeng oes does not handle our line kindly 


write for a list of jobbers in your state who do distribute our instruments or send your order directly to us. 


Now you can SEE and HEAR 


The signal with the new 
CA-12 SIGNAL TRACER 


Always ready for instant use it takes 
less than five seconds to begin using 
this versatile unit. No maze of spe- 
cial cables—the Mode! CA-12 uses 
only one connecting cable. No line 
cord—the CA-12 operates on self- 
contained batteries. No tuning con- 
trols of any kind are used in this 
mode!. 


FEATURES: 


« Comparative intensity of the signal is read direct.y on the meter—Quality of the 
signal is heard in the specker. 

* Simple to operate—only one connecting cabie—no tuning controls. 

¢ Highly sensitive—vuses an improved vacuum-tube voltmeter circuit. 

* Tube and resistor capacity network are built into the detector probe. 

* Built-in high gain amplifier—Alnico V. speaker. 

+ Completely portable—weight 8 pounds—measures 5 ¥2"x6 2"x9’. 


The Model CA-12 comes complete with Detector Probe, test leads, self- 
contained batteries and instructions. Comes housed in 5 
heavy gauge crystalline cabinet with beautiful two tone 

tched front panel. NET PRICE 


The New Model 670 SUPER METER 


A Combination VOLT-OHM MILLIAMMETER plus CA- 
PACITY REACTANCE, INDUCTANCE and DECIBEL 


MEASUREMENTS. 

SPECIFICATIONS: 

D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500/ 
7,500 Volts. 

A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 
Volts. 

OUTPUT VOLTS: 0 to 15/30/150/300/1,500/ 
3,000 Volts. 


D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5 Amperes. 

RESISTANCE: 0 to 500/100,000 ohms 0 to 10 Megohms. 

CAPACITY : .001 to .2 Mfd. .1 to 4 Mfd. (quality test for electrolytics) 
REACTANCE: 700 to 27,000 Ohms 13,000 Ohms to 3 Megohms. 
INDUCTANCE: 1.75 to 70 Henries, 35 to 8,000 Henries. 

DECIBELS: —10 to +18, +10 to +38, +30 to +58. 

The Model 670 comes housed in a rugged, crackle-finished 40 
steel cabinet complete with test leads and operating —~ -$ 


tions. Size 549°x714"x3" 


The New Model 650 SIGNAL 
GENERATOR 


Ranges: 100 Kilocycles to 35 Megacycles on Fun- 

damentals; 25 Megacycies to 108 Megacycles on 

Harmonics. 

e RF obtainable separately or modulated by the 
Audio Frequency. 

* Audio Modulating Frequency—400 cycles pure 
sine wave—less than 2% distortion. 

* Attenuction—3-step ladder type of attenuator 
(T pad). 

e Uses o Hartley Excited Oscillator with a Buffer 
Amplifier. 

* Tubes: 6J5 as R.F. Oscillator; 6SA7 as modulated 


Buffer and Mixer; 6SL7 as audio oscillator and rectifier. 


Complete with coaxial cable, leads and instructions.......++++ ee i8 


The New Model 450 TUBE TESTER 

Speedy operation—assured by newly designed rotary 

selector switch which replaces the usual snap, toggle, or 

lever action switches. 

* Tests all tubes up to 117 volts. 

* Tests shorts and leakages up to 3 Megohms in all tubes. 

¢ Tests both plates in rectifiers. 

¢ New type line voltage adjuster. 

* Tests individual sections such as diodes, triodes, pentodes, etc. in multi-purpose tubes. 

* Noise-Test—detects microphonic ‘ubes or noise due to faulty elements and loose 
internal connections. 

« Uses a 42" square rugged meter. 

¢ Works on 90 to 125 volts 60 cycles A.C. 

EXTRA SERV!ICE—May be used as an extremely sensitive condenser 

Leakage Checker. A relaxation type oscillator incorporated 

in this model will detect leakages even when the eee ncy y > 9:0 


is One per RE REE Leite 


The New Model 600 SET TESTER 
A NEW COMBINATION TUBE TESTER AND MULTI- 
METER. A complete testing laboratory all in one 
unit. Test tubes. Reads A.C. Volts, D.C. Volts, D.C. 
Currents, Resistances and Decibels. 


TUBE TESTER SPECIFICATIONS: 


¢ Speedy operation—assured by newly designed 
rotary selector switch. 

¢ Tests all tubes up to 117 Volts. 

¢ Tests shorts and leakages up to 3 Megohms in n all 
tubes. 

¢ Tests leakages and shorts of any one element against al elements in all tubes. 

¢ Tests both plates in rectifiers. 

¢ Tests individual sections such as diodes, triodes, pentodes, etc., in multi-purpose tubes. 

* New type line voltage adjuster. 


MULTI-METER SPECIFICATIONS: 
6. VOLTS: (At 1,000 Ohms Per Volt) 0 to 7.5/15/75/150/750/1,500 
olts. 
A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts. 
D.C. CURRENT: 0 to 1.5/15/150 Ma., 0 to 1.5 Amperes. 
RESISTANCE: 0 to 2,000/20,000 /200,000 Ohms, 0 to 20 Megohms. 
DECIBELS: (Based on zero decibels equals .006 Watts 
into a 500-Ohm line.) —10 to +18 D.B., +10 to +38 $ 
D.B., +30 to +58 D.B 


The New Model 400 
ELECTRONIC MULTI-METER 


A combination vacuum-tube voltmeter and volt-ohm 
milliammeter plus capacity, inductance, reactance, 
and decibel measurements. 


SPECIFICATIONS: 

D.c. V.T.V.M. VOLTS: (At 11 Megohms 
a Resistance.) 0 to 3/15/30/75/150/300 
750/1500/3000 Volts. 

D.C. VOLTS: (At 1,000 Ohms Per Vo!t.) 
0 to 3/15 /30/75 /150 /300 /750 / 1500 /3000 Volts 

A.C. VOLTS: (At 1,000 Ohms Per Volt.) 0 to 3/15 /30/75/150/300/750 
1500/3000 Volts. 

D.C. CURRENT:0 to 3/15/30/75/150 /300/750 Ma., 0 to 3/15 Amperes 
a 0 to 1,000/ 10,000 100,000 Ohms; 0 to 1/10/1,000 Meg- 
ohms 

CAPACITY: (In MFD.) .0005—.2, .05—20, 5—200. 
REACTANCE: 10 to 5M (Ohms), 100—50M (Ohms), 
ohms). 

INDUCTANCE: (In Henries.) .035-14, .35-140, 35-14,000. 
DECIBELS: —10to +18, +10to +38, +30 to +58. NET 


nr (Meg- 
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ke sug SYour Income with a 
SOLDERING IRON! 


/ES, it’s a fact that you may not have realized... but 
every minute your soldering iron is busy, you are 
busy making money. And you can make even more money if 
you will enue 9 your: Guttuenees &ccunplots “Ein 
AND FIX” treatment for sets. 

A complete “FIND AND FIX” reveals parts about ready 
to go as well as those that are shot, saves your customers 
extra trips, prevents the embarrassment of parts going 
sour right after leaving your shop. 

IRC’s Volume Control Cabinet, Resistor Assortment Kits 
and Basic Kit cut down unnecessary trips to your dis- 
tributor for parts, give you more time for soldering... 
for making your time pay, Order from your local IRC 
Distributor today. International Resistance Company, 
401 N. Broad Street, Philadelphia 8, Pennsylvania. 
In Canada: International Resistance Company, Ltd. 
Toronto, Licensee. 


18 nih-debbebe pethiakk 6 eehiten oud 
5 special shofts in an ottractive factory- 
pocked stee! cabinet.” 


The 3 IRC Balanced Resistor Assert- 
> ments in Resist-0-Cabinets* 
No. 1. 59 assorted insulated composition 
and power wire wound resistors, 
including adjustable types. 
No. 2. 100 of the most used ranges in 4 
watt insylated composition ond 
insuloted wire wound resistors. 


No. 3.83 top quolity resistors in the 
\l-wett range. 
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THE OUTSTANDING 
PRACTICAL HANDBOOK 


ENLARGED TENTH EDITION 


adio’s outstanding practical text. How-to-build-it 
scriptions of dozens o tested-and-tried types of 
transmitting, receiving and test equipment. Supple- 
r ted by basic electrical and radio theory in the 
simplest possible language for those without mathe- 
matical or technical training. 


illustrated with hundreds of diagrams and large 
pl raphs showing details of construction. Has 
t most complete tube tables to be found in any 
b 


New edition contains expanded U.H.F._ sections, 
nore test equipment which can be home-built, en- 
irged and modernized receiving and transmitting 
grounded-grid amplifier data, speech 
ipping, splatter suppressor, cathode follower data, 
ilse-time modulation, transformerless power sup- 
> wave guides. cavity resonators butterfly cir- 
t, klystron. U *. erystal diode, radar and highly- 
efficient mobile antennas. 
The Ideal text for the practical radioman. 
Over 700 pages, durably clothbound, gold-stamped 
Book RH, $2.50 at your dealers. Postpaid, $2.75 in 
USA.; elsewhere, $3.00. 


RADIO and ELECTRONIC BOOKS 


THE WORLD'S OUTSTANDING 


C 
WORLD'S 
RADIO 
TUBES 


U. S., British, 


French, Czeck, 


German, Italian, Russian, etc., etc. 


240 pages of complete characteristics 
with explanations up to date 
1946 edition just out 


ELECTRONICS says, “Here at last is the 
radio tube handbook radio engineers have 
dreamed of . in seven carefully prepared 
tables and charts.” 

“Probably the most complete and authoritative 
set of tube-data in existence,” says RADIO 
CRAFT. 

BUY IT AT YOUR FAVORITE RADIO 
PARTS DEALER or direct by mail from us. 


$2 5 per copy; add 15c 
e postage outside U.S.A, 


RADIO ENGINEERING HANDBOOKS 


RADIO ENGINEER’S HANDBOOK by F. E. Terman 
rhe wealth of technical data contained in this hand- 
indispensable as a complete reference 


Ww and electronics. Charts, tables, circuit 
dia : concise text material simplify the solu- 
t r lex, as well as simple problems. 

lables "Mathematical Relations, and Units, Circuit Ele- 
r 3 Circuit Theory Vacuum Tubes and Electronics, 
Va n-Tube Amplifiers, Oscillators Modulatton and De- 


“iulation Power Supply Systems Radio Transmitters 
“« Propagation of Radio Waves, Antennas, 


i i 
Radio Aids to Navigation. Measurements, 


Book No. TH10 1019 pages $7.00* 
RADIO ENGINEERING HANDBOOK 
by Henney and Others 
A extensive reference book prepared by 28 special- 
ist Contains abundant explanatory material, diagrams, 
fo il and tables in each branch of the radio 


Mathematical and electrical tables, Electric and 


ne Cricuit Resistance. Inductance Capacitance 

bined L. C and R Circuits, Measurements, Vacuum 

oO llators. Modulators, Detection. A.F. and R.F 

fiers Receiving Systems. Power Supplies. High Frequen- 
r Transmission and Reception Aircraft Radio 
Ant r Television, Facsimile, Broadcasting. Loud 

i Acoustics. 
Book No. 'HH10 945 pages $6.00* 


THEORY 


FUNDAMENTALS OF RADIO by F. E. Terman 

A first book and also a good refresher for all radio 
8 fents and workers. This text has been widely used 
i r itian and miltary classes. Requires no knowledge 

plex mathematics. 

" Contents: The Fundamental Components of a Radio Sys- 
t Circuit Elements. Resonant Circuits and Cireuit An- 
alysis. Fundamental Properties of Vacuum Tubes, Vacuum- 


t Amplifiers. Power Amplifiers. Vacuum-tube Oscillators. 
Mocdulatioa Vacuum-tube Detectors. Sources of Power for 
Operating Vacuum Tubes. Radio Transmitters. Radio Re- 
« Propagation of Radio Waves—Antennas, Radio Aids 


Acoustics. 
458 pages 


PRINCIPLES oF RADIO by Keith Nonney 
A basic course in radio which may readily be com- 
pr ended by high-school or trade-school students and 
I be used in independent home study. Well illus- 


ation, Television. 


Book —_ TF10 _$4.00* 


Contents: Fundamentals. Direct-Current Circuits. Electri- 


cal Meters and Measurements. Production of Current, Mag- 
net and = Electromagnetism Inductance Capacitance 
I'roperties of Alternating-Current Circuits Resona 
lroperties of Coils and Condensers, Vacuum Tubes The 
Tube a an Amplifier. Rectifiers and omer Supply Ap- 
paratus Audio Amplifiers. Detection 4 ems 
0 itors Transmitters. Antennas and rE lectromag 


Ultra-High Frequency 


$3.75* 


Frequency Modulation 
ymena. Electronic Instruments. 


Book No, HP20 534 pages 


THEORY (Contd.) 


RADIO ENGINEERING by F. E. Terman 


Probably the most popular foundation engineering 
textbook for all serious radio courses anc ibraries, 
Thoroughly revised. 

The Elements of a System of Radio Communication. 
Circuit Constants. Properties of Resonant Circuits. Funda- 
mental Properties of Vacuum Tubes, Vacuum-tube Ampli- 
fiers Power Amplifiers Vacuum-tube Oscillators Modu- 
lation Vacuum-tube Detectors Sources of Power for 
Operating Vacuum Tubes. Radio Transmitters. Radio Re- 
ceivers Propagation of Waves, Antennas. Radio Aids to 
Navigation. Television Sound and Sound Equipment, 


Book No. TE10 813 pages $6.00* 


BASIC ELECTRICITY FOR COMMUNICATIONS 
by W. H. Timbie 


A student wishing a sound grounding in electrical 
fundamentals before undertaking the study of communi- 
cations, and the communications student or worker re- 
quiring a reference book or refresher course in electricity 
will find Timbie admirably suited to the need. The 
few mathematical applications, which never go beyond 
Simple algebra are completely explained in this book, 
summary follows each chapter, and well chosen prob- 
lems are offered to test the student’s learning and to 
give practice in applying electrical principles, 


Book No. TB20 603 pages $3.75* 
ELECTRONICS FOR ENGINEERS by John Ghose and 
Vincent Zeluff 


This unique book condenses much 


> 


invaluable elec- 


tronic engineering data into graphs charts tables and 
concise articles In this way it short-cuts the looking 
up of information. The tool value of this book is tre- 
mendous, 


Book No. ME1i 390 pages $6.00* 


ELECTRON TUBES 


ELECTRONICS IN INDUSTRY by G. M. Chute 


A non-technical treatment of the subject for the in- 
dustrial technici: or executive Electron-tube applica- 
tions in numerous industries are described oncise, 
meaty explanations are augmented by well-chosen dia- 
grams, 


Book No. CE10 


$5.00* 


THEORY AND APPLICATION OF ELECTRON TUBES 
by H. J. Reich 


The fundamentals of electron tubes and tube circuits. 
This well-known text has been revised and includes 
such modern topics as pulse generation. An excellent 
book for the communications man who wants to be well 
informed on tubes, 


Book No. RT10 


403 pages 


670 pages $5.50* 


ELECTRON TUBES IN INDUSTRY by Keith Henney 


This book, rich in industrial applications and explan- 

tory theory, was written expressly for the industrial 
engineer and technician. It reviews electrical, tube, 
and circuit theory and describes numerous electronic 
devices which have been tried and proven in various 
electrical and non-electrical industries 


Book No. HT10— 539 pages 


a Add 3% (minimum, 10c) for postage and packing; foreign, 10% 


ue $s. so* 


Prices. are © subject to change without notic notice. 


lf you don't live near or deal regularly with one of the above dealers, order direct from us. 


These Dealers Also Regularly Stock 
Most of the Following Books and Can 
Obtain Rapidly Most Items Not In Stock 


Elementary Theory 


‘‘Fundamentals of Radio,’’ Terman........$4.00* 
nciples of Radio,’’ Henney. . ++ 3.73° 
¢ Elec. for Communications * Yimbie:: 3:75« 
fr On” GES cc cccces «~- 4.95* 
io Physics Course,” Ghirardi »» 5.00* 
ments of Radio,’ Marcus... ++ 4.00* 
undamentals of Radio,’’ Everitt ++ 5.00* 
“New Radioman'’s Guide,’’ Audel.. -+ 4.00* 
“Understanding Radio,’’ ++ 2.80* 
‘Electrical Communication,’’ Albe «+ $.S0* 
Fund of Communications,"’ Miners. + 4.00* 
asic Radio,’’ Ta + 5'e. dy 0:0 6.00.06 «+ 3.50* 
“Short Wave Wireless Comm.,"' Ladner.... 6.5@* 
**Electrical —- — = Rago," a TEnETe - . 4.50* 
“Foundations of Radio, Dun cescccce B7SF 
**Radio: Seotementel Prin. & Prac.” 
Aimstead ....... > cocccccess 280° 
“Basic Radio Principles,” Suffern........ 3.$0* 
“Radio Material Guide,’’ Aimstead........ 2.20* 


Intermed. & Advanced Theory & Engineering 
*‘Radio Engineering,’’ Terman........ ...-§$6.00* 
‘Fund, of Engineering Electronics,"’ Dow. . 5.50* 

“Prin, of Radio Communication,"’ morecrote 8.50 

**Engineerina Electronics,’ * Fink... eccce & 
‘Applied Electronics,’’ M. 1. , e 6.50* 
PR nan mg = -——yaenyedl Everett. . ~++ 5.50* 

' 


tim 5.50* 
for En ineor 6.00* 
und. of Electric Wa 23-90% 


Design Sturle 
*"The Technique of + le Bogen. 
“Prin, of Radio Engineerin “we _ eer 
uillemin 
Guillemin 8.00* 
Electron Tubes & industrial Electronics 
**Electron Tubes in iIndustry,’’ Henney. .$5.5 
‘industrial Electronic Control, ee eqeoenrell. « «+ 2.73% 


lectronics in industry,’’ -00* 
heery & Revi. of Electron yw 
rin. of Electron Tubes,’’ + 4.00* 
“Inside the Yacuum_Tube,’’ -. 4.50* 
“Fund. Vacuum Tubes,’’ ee .0o* 
“Principles of Electronics,’ . «+ 2.75* 
“The Physics of Electron La oe —* ee 3.29° 
ee Thermionic Tubes,"’ 3.50* 
**Theory Thermionic Wes. “Tubes, id Chatfee o-oe0 
4.65* 

7.50* 

6.50* 

7.50* 

3.50* 

3.00% 

10.00* 

“Tee of wnieeus' Conduction & Electron- s.00* 


“Electronic™ Controi ‘in Resistance Welding’ 4.50* 
Radio Mathematics 

‘Math, for Electricians & Radiomen,’’ Cooke $4.50* 

“Applied Math. for Radio & Comm. Eng’rs,’’ 

MO sssawede08000ssn0eeneahe cooe 3.800 
“Math. of Radio Communication,’’ Wang... 3.30* 
“Math. & Calculation for Mechanics,"’ Audel| 2.00* 
‘“‘Math. for Radio and Comm. Book 1,'' Maede!l 3.75* 
*‘Math. for Radio and Comm. Book 2\"" Maedel 4.00* 
*“‘Mathematics for Electricians,’’ Kuehn.... 1.80* 


Utra-High Frequencies 


“U_H.F. Radio Saat. ve Kiver ceceecs cee 

**Introduction to Microwaves,’ Ramo. . eccss 2.00% 

OF WFO. ce ccccccs 3.75* 

H.F a4 authors 5.00* 

‘Hyper & U. . Paninoorin ,"' Sarbacher.. 6.00* 

*“‘Understanding Microwaves,”’ Young... .. . 6.00* 
“Te ae requency Radio Engineering,’’ 

a6bes one ae cococe WOOP 

“Bield % Waves in Modern Radio,"? Ramo... 5.50* 
ie Lines, Antennas & Wave Guides,” 

Ca Nheee me One be ° . 3.s0* 
cmilgrewene Transmission,”’ Siater . - 400° 
**Electromagnetic Engineerin " Kin 2 Oe 
“Phenomena in High Freq. ystems, Hund. 6.50* 


Operating Practice—Commercial & Aero. 
*‘Practical Radio Seeton,” Nilson. $6.50* 
‘The Radio Manual,"’ Sterling . . 6.50* 
*‘Radio Operating Ques. & Answers,’ "Nilson . 3.50* 

3 


*“‘How to Pass Radio License ioe. Drew .25* 
“‘Radio Code Manual,"’ Nilson..........-. - 2.735* 
“Radio Direction Finders,’’ Bond...... 3.50* 
“Prin. of Aeronautical Radio Eng’ring."’ San- 

dretto 4.00* 
“mircratt Radio & Elec, Equipment," “Morgan. 4.50* 
‘Aeronautic Radio,’’ Eddy 4.50* 


“Radio Navigation for Pilots,’’ Mcintosh. . 2.75* 
Radio Servicing 


cgdore Radic Servicing,’"’ Ghirardi | s2cee see 
rin. & ac. Radio Servicing,’ Hicks. 4.00* 
oe Radio An Trade Kinks,’’ Simo me . \3.50* 


*‘Radio Troubleshooter’s Handbook,’’ “Ghirardi 5.00* 
te rical ty Radio Troubleshooting Man- 

el PPT eee eee - 8.00* 
“Cathode Ano Patterns,’’ Diy. ccc ae ecoee 3.79% 


Books by John F. Rider: 
*‘Automatic Record Changers & perenne ° -$9. oof 
“Vacuum Tube _ Voltmeters’’ ° 
**Servicing oy, Signal Tracing’? 
‘*Frequency odulation’ e 
‘“‘The Meter at Work’ cee 
“The Oscillator at Work’’. . ee 
“‘The Cathode Ray Tube at Work’. 5... e* 
‘Inside the Vacuum Tube’’ cocceccevece 
‘Servicing Superheterodynes’’ see 
‘“‘Automatic Frequency Control Systems"’ . 
“Servicing Receivers by Resistance Measure- 


we NW HNDSNNNON 
vw 
° 
. 


men oo* 
“8.5. ,Voltage Distribution in Radio Receiv- ese 
oghttountinn* Currents in Radio ‘Receivers’. 2s* 
“Resonance & Alignment’’ eo - 1.25* 
acta Voiume Control"’ ......++5-. . 1.25* 

M., Television and Radar 
\sprinciptes “of Radar, — | ° .00* 


“Prin. of Television RTP ERY Fink. . 5.50* 
**Television Standards an practies,** Fink... 5.S0O* 
**Television Simplified,”’ Kiver 4 
**Television,’’ Zworyki 


*‘Radar—What it ts,"" Rider 1. 
“Electron Qptics in Television,’’ Maloff. 4.00* 
Handbooks and Reference Data 
“The Radio Handbook . veseeenees $2.50* 
**Radio Engineering Handbook, " Henney... 6.00 
“Radio Engineer's Handbook,’’ Terman.... 7.00* 
*“‘The World's Radio Tubes,’’ Brans....... 2.50* 

**Standard Handbook for Elec. weg 
DE” atseb week oes s 440 2% 60-0 - 9.00* 


**Electrical Engineers “Handbook, ie _Pender. 
**Radiotron Designer’ Handboo 
*‘Reference Data for Radio . ers’* 
“American Electrician's Handbook,"’ 
“Glectricians’ Handbook,’’ Coyne 26 
**The Inductance Authority,’’ Shiepe. 
**Electronics Dictionary,’’ Cooke ... 
“Electrical Dictionary,’ Coyne . 
Miscellaneous 
*“‘Piezoelectricity,"’ Cady . 
**‘Measurements in Radio Eng’ ring, 
“High Frequency Measurements, 
**Radio-Frequency Elec. Measurements,"’ 

CUO cacccccgsses 4.50* 
**Radio Frequency Measurements, ** Hartshorn 4. 4 oq 
“Drafting for Srectrentes. 

**Radio-Freq.Meas. by x4 S ‘hes. ‘Method.’ . 4. 3: 
*‘“Gaseous Conductors,’’ te - 6.00* 
**Electronics Laboratory Manuai,*’ Wright... 1.00% 
‘Lab. Manual on Radio, Fund. Prin. & Prac. ‘~ kt 


Hund.... 5.50* 


“Fund, Radio Gupertenents,” Higay. " -75* 
“Pulsed Linear Netwo " Frank -++ 3-00 
**Electrons in Action.” ‘Stoktey adn0 copes 3.00* 

rimer of Electronics,’’ Caverty. . oe 2.25* 
“Electronics Today & Tomorrow."’ Mills.... 2.25* 


RADIO NEWS 


Principles of RADAR 


by the M.1.T. Radar School Staff 


Originally prepared for use in the basic portions of the war training courses in principles 
of radar given at M.I.T. where radar was born. The revised edition begins with a brief descrip- 
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The v.h.f, tuner, showing 
mechanism for adjusting 
the coaxial line cores. 


An improved double superheterodyne tuner system tor 


FM receivers. using permeability tuned coaxial lines. 


N THE following paper, v.h.f. 

tuner design is viewed from the 

standpoint of the commercial re- 
ceiver design engineer, confronted 
with the problems of the 88-108 mc. 
FM band. 

Gang condensers and permeability 
tuners have been predominant in 
broadcast and short-wave band re- 
ceiver design, and their use has been 
extended to the FM band. Whereas 
these types have been widely used in 
the lower frequency bands, certain in- 
herent characteristics of each make 
their successful adaptation to the new 
FM band difficult. The problems asso- 
ciated with these characteristics are 
discussed and subsequently a new ap- 
proach, which circumvents these prob- 
lems, is described in detail. 

One of the major problems of v.h.f. 
design is the input loading of vacuum 
tubes which manifests itself as a rela- 
tively high input conductance. For 
typical pentode amplifiers, this con- 
ductance at 100 mc. may be the equiv- 
alent of shunting the grid circuit with 
a resistor of 1000-3000 ohms. During 
the war, special tube types were de- 
veloped (6AK5) in which this effect 
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was reduced considerably so that the 
equivalent shunt input resistance was 
increased to about 10,000 ohms at 100 
me. (At the present writing, however, 


these tubes are 


so 
make their use prohibitive, except in 


VALE, 
TUNER DESIGN 


expensive as 


the costliest console 


As input con- 
ductance, for 
a given tube, is 
directly propor- 
tional to Gm, 
tubes used as 
converters wil] 
exhibit higher in- 
put resistances. 
Oscillator sta- 
bility includes 
the thermal ef- 
fect of tube 
warm-up as well 
as the heating of 
other circuit 
components and 
the effects of 
filament and 
plate supply va- 
riation. Data 
taken on a pen- 
tagrid converter, 
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type 


receivers. ) 


designed for use at 100 mc., indicates 
warm-up drift, in the first ten minutes 
of operation, amounting to 65 ke. This 
circuit used a capacity of 35 wsxfd. and 
a coil of 0.07 microhenrys inductance. 
Since an inch of No. 10 AWG straight 
wire has an inherent high frequency 
inductance of 0.015 microhenrys, the 
limitations of increasing tuning ca- 
pacity through reducing coil induc- 
tance are evident. The use of second 
harmonic injection has been proposed 
as a means of reducing warm-up drift, 
but this method disadvantages 
with respect to introducing additional 
spurious Heating causes 
changes in the tuned circuit coil and 
condenser with a subsequent shift in 
the frequency of oscillation. Usually 
these changes are of a relatively large 
magnitude and require temperature 
compensation. Variations in thermal 
lag of the circuit components increase 
the difficulties of proper compensation 
Power supply variations 
frequency change of about 2 ke 


has 


responses. 


provide a 
per 


The tuner with tuning cores partially removed. 
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Fig. 1. Permeability tuned coaxial transmission line. 


volt of change in the “B” supply and 
14 ke. change for a drop of one volt 
in the filament supply. 

Undesirable coupling between the 
sections of a gang condenser acquires 
increasing importance in the 100 mc. 
region. Some of the effects of such 
coupling include oscillator voltage 
coupling to the r.f. or antenna circuit 
and common impedance coupling of 
antenna and r.f. circuits. Since the 
gang is usually grounded to the chas- 
sis, common chassis paths offer an- 
other undesired coupling. Chassis 
pickup of undesired voltages and sub- 
sequent introduction of these voltages 
into tuned r.f. circuits, other than the 
antenna, degrade spurious response 
rejection ratios as measured at the 
antenna terminals. 

Oscillator radiation is considerably 
augmented by the coupling referred 
to above and is serious because of the 
efficient radiation by the commonly- 
doublet antenna, as well as by 
the chassis. Blocking or tuning a 
neighboring receiver by means of os- 
cillator radiation is a problem. 

Microphonics are a source of distor- 
tion in the FM receiver. Gang con- 
particularly susceptible 


used 


densers are 
and in view of the low capacities re- 
auired in the FM band, it is not diffi- 
cult to provide a high frequency de- 
viation with only a 


slight motion of 


the condenser plate. 


tant factor in v.h.f. design. Their 
presence necessitates physical prox- 
imity of tubes and tuned circuits in 
order to avoid spurious resonances. 
Switching of tubes for use in other 
bands adds further to such problems 
because of added lead lengths. 

From the commercial designers’ 
viewpoint, ease of duplication for pro- 
duction purposes is important. In this 
connection, the use of physically small 
coils, of the order of 4 to % inch in 
diameter and composed of 3 to 5 
turns, presents a problem. 

With a view to favorable consumer 
acceptance, certain characteristics 
should be incorporated in the design. 
The triple response typical of FM tun- 
ing makes it highly desirable to elimi- 
nate the two side responses or at least 
to attenuate them. The wide accept- 
ance of push-button operation in the 
broadcast band indicates the desira- 
bility of including this feature in the 
FM band. Oscillator warm-up drift 
should be eliminated or at least re- 
duced to the point where audio dis- 
tortion does not result. 

The evolution of a new approach to 
the problem is discussed in the form 
of a project which was to provide, as 
simply as possible, a means for re- 
ceiving both the 42 to 50 mc. and the 
88 to 108 me. frequency-modulation 
bands. Emphasis was to be placed 


on providing maximum performance 


Lead inductances become an impor- characteristics in the 88 to 108 me. 
Fig. 2. Image attenuation vs. intermediate frequency for single tuned v.h.f. circuit. 
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band. The design had progressed sev- 
eral months when the FCC opinion 
obviated the low frequency require- 
ment. 

Two principal electrical require- 
ments of the tuner which seemed the 
most difficult to satisfy were: 


1. Image rejection to be 60 db. 

2. Oscillator stability of the order 
permitting satisfactory push-button 
tuning. 

An attenuation of 60 db. is required 
in order to suppress the image re- 
sponse, since the frequency bands ad- 
jacent to the 88-108 mc. band are allo- 
cated to services which could cause 
objectionable interference. 


The design of an oscillator circuit 
embodying the required frequency 
stability involves two considerations. 
The first is that of warm-up drift 
which may be minimized by making 
the tuned circuit capacitance high in 
comparison with the tube capacitance. 
Tube changes during warm-up will 
then have a negligible effect upon the 
frequency of oscillation. The second 
is that of the temperature coefficients 
of the elements associated with the 
tuned circuit. In this connection, it is 
of interest to note that typical coils 
used in this frequency range are sub- 
ject to a relatively large temperature 
coefficient characteristic. Further- 
more, close duplication in production 
of this characteristic is impractical 
so that use of a fixed value compen- 
sating condenser does not satisfy the 
requirement of good temperature sta- 
bility. In addition, commercially avail- 
able compensators require: (1) a ca- 
pacity tolerance of plus or minus 10% 
or plus or minus 1 zefd., whichever is 
greater; (2) a tolerance of plus or 
minus 15% on the temperature coeffi- 
cient. When compensators of large 
temperature coefficients are used, 
these two factors taken alone can pro- 
duce more frequency drift than is tol- 
erable for push-button’ operation. 
Therefore, it is evident that the tun- 
ing elements of the oscillator circuit 
should have a very low inherent tem- 
perature coefficient. 

Two or more tuned radio-frequency 
circuits, in addition to the oscillator, 


are indicated depending upon _ the 
choice of intermediate frequency 
Choosing two tuned circuits as an 


economic compromise, it is apparent 
from Fig. 2 that for a 10.7 me. inter- 
mediate frequency, the required effec- 
tive Q per circuit to give 60 db. image 
attenuation, is approximately 75. For 
a 4.3 me. intermediate-frequency, the 
required effective Q per circuit is ap- 
proximately 200. 

On the other hand, the maximum 
stable stage gain is greater for a 4.3 
mec. intermediate frequency by the 
ratio of \ 10.7/4.3 or 1.57'. Therefore, 
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in order to gain the advantage in us- 
ing a 4.3 mc. intermediate frequency 
it becomes necessary to provide rela- 
tively high Q circuits in the radio- 
frequency tuner. 

Turning, for a moment, to the con- 
sideration of pentodes generally avail- 
able for radio-frequency amplification, 
the data indicates input resistances of 
the order of 1000 to 3000 ohms. In 
order to provide a coil of reasonable 
physical size, the tuning capacity 
should not exceed 30 to 40 upfd. at 
100 mc. 

Assume, for example, an input cir- 
cuit consisting of an ideal coil having 
infinite Q@ resonated to 100 mc. with 
35 uufd. The loading of a. tube having 
2000 ohms input resistance reduces 
the effective Q of the circuit to 44. 
This does not include the factor of 
antenna loading which would result 
in a further reduction in Q. It is 
therefore impossible to obtain the 
specified image attenuation with this 
arrangement. 

In the case of converters, the input 
resistance may be of the order of 7000 
to 12,000 ohms. In order to approach 
the desired effective Q it becomes nec- 
essary to operate the circuit into a 
converter instead of an amplifier, to 
use a high value of tuning capacity, 
ind to use high Q elements. 

Transmission lines provide such 
high Q, low inductance elements. The 


choice of line configuration is gov- 
erned by two factors: 
1. Optimum = anti-resonant  impe- 


dance. 

2. Required Q. 

The length of the line is chosen to 
give the desired inductance. Terman? 
has shown that, for a coaxial line, the 
maximum anti-resonant impedance at- 
tains for an outer to inner conductor 
ratio of 9.2 to 1. Since this charac- 


teristic is relatively flat, a 10 to 1 
ratio is used. 

Assuming a maximum impedance 
(10 to 1 conductor ratio) coaxial 


transmission line with an inner con- 
ductor diameter of 0.080”, the Q of the 
line at 100 me. is 640. A 60 uwefd. tun- 
ing capacity resonates with 0.031 mi- 
crohenrys at 115 me. and requires a 
2.65” length of line. Since the mag- 
nitude of inductance is low, the use 
of a gang condenser for tuning, with 
its inherent inductance and common 
impedance paths, seems a poor choice. 
Permeability tuning of the transmis- 
sion lines has for this 
application. 

Recent developments in powdered 
iron have resulted in the production 
of very low loss cores with relatively 
high permeabilities. Consider a coax- 
ial line and an iron core of the con- 
figuration shown in Fig. 1. The ap- 
parent permeability with the core 
inserted 1% inches is 1.75. The Q with 


been chosen 
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Fig. 3. Cross section of coaxial transmission lines having magnetic medium of (A) air, (B) 
powdered iron, and (C) air and powdered iron of the configuration used in v.h.f. tuner. 


iron at 100 me. is 335. The tube load 
reduces the effective Q of the circuit 
to 195. When the antenna loading is 
taken into consideration the net Q of 
the circuit is somewhat lower. 

One of the features of this type of 
coaxial construction is that the units 
can be fabricated as a mechanical as- 
sembly, without the necessity of elec- 
trical checking. Using materials with 
maximum commercial tolerances on 
the inner and outer conductor diame- 
ters the variation in inductance was 
found to be plus or minus 1/2% from 
nominal. 

An inexpensive high quality con- 
centric condenser was developed for 
this application. It is indicated in 
Fig. 1. This condenser is of silver on 
mica construction. The Colpitts oscil- 
lator circuit necessitated development 
of a dual concentric condenser illus- 
trated in Fig. 4. 


One of the inherent and very de- 
sirable features of the coaxial line 
and condenser type of construction 


consists in that the tuned circuit is 
integrated, as contrasted with the coil 
and condenser used in conventionally 
tuned circuits. This makes for a very 
high degree of uniformity in produc- 
tion. In addition, this characteristic 
reduces considerably the importance 
of inductance present in leads con- 
necting the tuned lines in the circuit 


Fig. 5. 
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Fig. 4. Permeability tuned coaxial trans- 
mission line used in oscillator circuit. 
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At 100 mc., the problem of confining 
the desired signal pickup to the an- 
tenna terminals of the receiver be- 
comes increasingly difficult. Such fac- 
tors as chassis pickup and undesired 
antenna effects combine to degrade 
the image and adjacent channel at- 
tenuation as measured at the antenna 
terminals. This type of construction 
obviates chassis paths in series with 
tuned circuits. As a result, undesired 
pickup is so negligible that removing 
the antenna, in the presence of a 
strong field, completely eliminates any 
response. 

The inherent advantages of the tri- 


(Continued on page 25) 


Functional schematic of v.h.f. tuner showing frequency relations. 
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ircuit Loading in 


gp vinecrnic HEATING 


By E. MITTELMANN and R. A. WHITEMAN 
Consulting Engineers 


Dielectric heating may be improved if circuit loading is 


kept at the optimum value throughout the heating cycle. 


Fig. 1. A dielectric heating unit incorporating the automatic adjustment 
feature where @ is infinity and § is adjusted during the heating cycle. 
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N THE practical application of 
| | dielectric heating, one is con- 

fronted with the fact that the 
same generator will be used for a 
great variety of loads of different 
physical dimensions and of different 
electrical properties, and, further- 
more, that the physical properties of 
any load, such as the dielectric con- 
stant and the power factor, will change 
during the heating cycle. This means 
that the generator is to deliver power 
to a load of variable electrical im- 
pedance. 

The principal effects of a variable 
dielectric load upon the output of the 
radio-frequency power oscillator are 
variable power output and variable 
efficiency. 

Only when the equivalent dynamic 
impedance of the generator matches 
the load impedance will maximum 
power be delivered to the load at a 
selected efficiency of the generator. 
Equipment to satisfy these conditions 
was described by one of the authors 
on a previous occasion.?: *: 4 

This article considers the suggested 
methods of load adjustment of chang- 
ing the coupling between the power 
oscillator tube and its associated di- 
electric load. 

The equivalent circuit for the dielec- 
tric load itself is illustrated in Fig. 4 
where R represents the equivalent 
series resistance and C represents the 
capacity of the load. The resistance 
R is the effective resistance respon- 
sible for the power dissipation. It was 
shown on previous occasions that the 
power dissipated in the load can be 
represented by Eat. (1): 


P = E? 
and that the relationship (2) exists 


between the power required per cubic 
inch of the material for certain tem- 


wC cos¢g : ] 


perature rise per minute. This rela- 
tionship: 
W = Elcos¢ E? wC tan 6, (2 


is plotted in Fig. 3'. To obtain the 
desired output power from a radio fre- 


quency vacuum tube generator with 
a satisfactory efficiency, it is well 
known that the load impedance pre- 
sented to the tube by the external load 
must be of a certain value. This load 
impedance is a function of the oper- 
ating potential of the tube and there 
is only a narrow range of load im- 
pedances which will satisfy the re- 
quirements of loading the tube to the 
rated output power with good effi- 
ciency. To analyze these conditions, 
reference is made to Fig. 6. In this 
circuit C, may be the filament to 
anode capacity of the tube itself or the 
total fixed capacity between filament 
and anode. L is the tank inductance, 
whereas C, represents the variable 
coupling between the oscillator tube 
and its tank circuit and the load rep- 
resented by the capacity C, and R. 

For such a circuit it was shown by 
L. Grinstead in a publication of the 
Journal of Proceedings of the Insti- 
tute of Radio Engineers! that the 
equivalent load resistance presented 
to the tube is defined by Eqt. (3): 


A js 
tan 6, NC, 
where the factor K is expressed by 
Eqt. (4): 


R, kilohms ee 


(a + 8) /2(a +8 +p)” 
AK Oe. ~ Va (4) 
“a 
ind 
a=C/C 
uae C,/ 1 
tan 6, = power factor of dielectric load 


L = inductance expressed in mi- 
crohenrys 

C, = capacitance 
farads. 

The relation given by Eqt. (3) 
extremely important and a number of 
very useful design and operational 
features follow directly from it. How- 
ever, before discussing these features 
in detail, it is well to consider the de- 
rivation of this equation and thereby 
become acquainted with the funda- 
mental assumptions made in order to 
obtain this simple expression. It 
quite natural to expect that the infor- 
mation obtained from Eqt. (3) will not 
coincide with the results of a partic- 
ular application, if in this application 
one or more of the assumptions are 
not satisfied. For this particular rea- 
son the assumptions will be stressed 
throughout the derivation. 

To determine the load resistance R, 
presented to a power-oscillator tube 
by a circuit of the type shown in Fig. 6, 
first assume that the frequency of 
operation is equal numerically to the 
frequency which yields a capacitive 
reactance equal to the inductive re- 
actance within the circuit. Or stat- 
ing the same thing more simply, the 
power factor of the circuit across the 
output of the tube is unity. In actual 


in micromicro- 


is 


is 
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Fig. 2. Oscillator section of high frequency dielectric heating unit showing capac- 
itors C. which are used for automatic circuit load adjustments during heating cycle. 


practice this is not quite correct, but 
approximates a value of 0.985 instead 
of 1.0. 

At the assumed frequency of oper- 
ation, the effective resistance R’ and 
the effective reactance X,.’ of the cir- 
cuit combination of the condenser C,, 


For these conditions, the value of 
R, is simply expressed by: 


R, = L/C’R’ X, Xc/R’ (7) 
then since: 

‘ Xc (Xc2 + Xe ' 
Xe’ ( =“ r «ACI (8) 


C, and C, with the resistance R are: and neglecting the effect of resistance 
Xc;2 R _. upon the frequency formula satisfying 
R’ - “Xc? -©) the unity power factor condition: 
a7 Xe, (Xcet+ Xes) j . : OC: C; , (9) 
Xc Xc (6) w*LI{C, C+, ) ¢ 
Fig. 3. Relation between the required power concentration for 
various materials to obtain a specified rate of temperature rise. 
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Fig. 4. (A) Equivalent circuit of dielectric load. 
(B) Vector diagram of voltages and currents. 


With these equations and Eqt. (4), 
the final and simplified relation for 
R, reduces to Eqt. (3). 

By plotting the two sets of graphs 
for K vs. tan 65, and K vs. 8 in the 
form of a single chart as shown in 
Fig. 5, the functional relations can be 
observed very readily as the operating 
parameters change. This change may 
apply to a specific equipment during 
a heating cycle or it may apply to dif- 
ferent equipments. 

In order to observe the usefulness of 
this chart, consider the first type of 
application, namely, the study of a 
particular equipment during the heat- 
ing cycle of a typical plastic or dielec- 


tric material. This will require the 
assignment of values of 8 and tan 34, 
and then the operating point on the 
chart can be traced throughout the 
heating cycle. Consider that the ini- 
tial and final values of 8 are 10 and 
19.2 while the initial and final values 
of tan 6, are .025 and .035. The per- 
formance of the circuit shown in Fig. 
6 will be analyzed by considering the 
following different cases: 

(1) All circuit elements such as L, 
C, and C, as constant through- 
out the dielectric heating cycle 
with a initially small. 

All circuit elements such as L, 
C, and C, as constant through- 
out the dielectric heating cycle 
with a initially large. 

The circuit element C, as ad- 
justable and L a constant. 
The circuit element L as 
justable and C., a constant. 
The circuit element C, is infinite 
and C, is adjustable, meaning 
that @ is infinite and 8 is ad- 
justable. 


(2) 


ad- 


Now consider (1) with the 
value of e@ equal to 2. The initial point 
of operation in the K-s plane is deter- 
mined by § equal to 10 and is shown 
by point A,. The corresponding value 
of K as determined by the chart is 
5.85. With the initial value of tan 6, 
equal to .025 as previously specified, 
the initial point of operation in the 
K-tan 5, plane is A the 


case 


and lies on 


Fig. 5. Two sets of graphs (K vs. tan 5, and K vs 8) on a single 
chart for observing the functional relations as the parameters change. 
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line L/C, equal to .0018. 
sider the points of operation to move 
to the final values already specified. 
Then the point at A, will move along 
the curve determined by @ equal to 2 
as 8 changes to 19.2, finally arriving 
at the point marked A,. The value 
of K corresponding to this value of a 
and 8 is 9.85. During the same time 
interval the operating point in the 
K-tan 6, plane moved from A, to A,, 
whereas it should have moved to A, 
in order to maintain a substantially 
constant value of R,. This would 
mean that for a particular equipment, 
the dielectric material would require 
that its dielectric constant and power 
factor vary between certain initial and 
final values in order to maintain a sat- 
isfactory loading throughout the heat- 
ing cycle. Conversely, a given dielec- 
tric material requires a certain de- 
signed equipment in order to have a 
satisfactory loading throughout the 
heating cycle without adjusting the 
circuit elements. 


Now con- 


Referring to case (2), consider the 
similar conditions to case (1) except 
the value of the parameter a is larger, 
such as 10. The initial point in the 
K-8 plane is B, and the corresponding 
value of K is 1 while the final value of 
K is 1.32 determined by B,. By refer- 
ring to the K-tan 6, plane of the chart, 
the change in position of the operating 
point is from B., to B, whereas in order 
to maintain a loading with substan- 
tially constant R,, the point only has 
to move to B.. It is noted that when 
a equalled 2 the operating point did 
not reach the desired point A, but 
when e equalled 10, the operating 
point passed the desired point B.. This 
fact indicates that for some value of 
« between 2 and 10 the final point and 
the desired point in the K-tan 6, plane 
coincide. Under this condition, the 
loading would remain approximately 


constant without the adjustment of 
C, or L. This can be satisfied only 
when: 

5» Bs 

J 7 - dtané . dp (10) 
0) py 


In case (1), the left member of (10) 
was less than the right member, while 
in case (2) the left member was 
greater than the right number. 

Now consider case (3) with C, ad- 
justable and apply this condition to 
the parameters in case (1) and case 
(2). In the modified case (1) the 
operating point in the K-8 plane would 
have to shift from 2 to 2.5 during the 
heating cycle. This amounts to about 
a 25 per-cent increase in C, during 
the cycle. For the modified case (2), 
however, the terminating point would 
be B, and @ would have to change 
from 10 to 9. This amounts to about 

(Continued on page 30) 
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Front view of Seconds Pulse Gen- 
erator and Time Interval Selector 
used in the time control equipment 
of the Bureau's radio station, WWV. 


By 
VINCENT E. HEATON 


National Bureau of Standards 


does not depend on the closing time of 
the contact. The accuracy is deter- 
oscillator is subdivided to a 60 cycle frequency. mined by the crystal oscillator fre- 
quency which controls a square-wave 

generator and the adjustment of this 

HE demand for time interval transmitters. The motor also operates generator which supplies voltage to 
signals accurate to a micro- a one-second contact which opens an an amplifier during alternate 1/200th 
second in navigation, seismology, electrical gate and allows a highly second intervals. A standard 1000- 


The output of a highly accurate standard crystal 


and geological surveys, led to the de- accurate seconds pulse to be broad- cycle frequency is fed into the ampli- 
velopment of the crystal clock, utiliz- cast. fier so that the output consists of 
ing electronic circuits instead of con- The accuracy of the seconds pulse (Continued on page 21) 
ventional clock mechanisms. Devel- 

oped by the National Bureau of Stand- Rear view of unit. The one-second contact is made by a cam on the flywheel imme- 
irds, the crystal clock is now broad- diately to the right of the electric motor. Succeeding cams are for longer time intervals. 


casting second time pulses throughout 
the world—the only continuous time 
signal service provided by any country. 
One or more of the frequencies broad- 
cast continuously (5, 10, and 15 mega- 
cycles per second and 2.5 megacycles 
at night) may be received on the usual 
short-wave radio receiver. These 
highly accurate time signals which 
proved of great assistance to the 
Armed Forces in World War II, are 
now providing an expanding peacetime 
service to scientific laboratories, 
schools, and industry. 

The heart of the Bureau’s crystal 
clocks consists of a flawless crystal of 
quartz with a series resonance fre- 
quency of approximately 100,000 or 
200,000 cycles per second. By electron- 
tube circuits the crystal is continu- 
ously oscillated and the resulting fre- 
quency is divided with no loss of ac- 
curacy to 60 cycles per second. This 
60-cycle frequency supplies power to 
a synchronous motor which, through 
gear trains, drives contacts that give 
intervals of one minute, five minutes, 
and thirty minutes to control the auto- 
matic announcement equipment of the 
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Techniques developed by Philips 


of Holland for 


manufacturing tubes having a diameter of 20.5 mm. 


LTHOUGH for a number of years 
A already radio tubes have been 
manufactured which, as far as 
internal structure and form of the en- 
velope (bulb and current leads) are 
concerned, may be considered rational 
in every respect, there are neverthe- 
less various tendencies in the radio 
field which have called for a further 
development in tubes. In the first 
place there is the great interest in 
small, inexpensive sets evidenced in 
the markets of most countries. In the 
second place the region of short and 
very short waves is steadily becoming 
more important, due in part to the fact 
that in some countries television is 
finding its way into the home. 

In order to be able to build small 
sets, the radio valves and other parts 
to be employed must be made as small 
as possible. In this respect the last 
7 or 8 years have produced a remark- 
able development. Two stages in this 
process of development of radio valves 
have already been the subject of other 
papers.!-2 In the new series of radio 
valves now developed by Philips the 
reduction in size compared with pre- 
vious series is again one of the most 
striking features. As we shall explain 
in this article, this reduction in size, 


Condensed from an article by G. Alma and 
Fr’, Praake entitled “A New Series of Small 
Radio Valves” which appeared in the Octo 
ber, 1946, issue of Philips Technical Review 


with the accompanying endeavor to 
obtain at the same time good prop- 
erties of the tubes for short waves, 
has been made possible mainly by a 
new technique in the manufacture of 
the envelope. 

In the case of tubes which are to be 
used for short-wave reception (and if 
desired also for ultra-short-wave) it 
is essential among other things that 
the mutual capacities between the 
leads to the various electrodes should 
be very small and that only small di- 
electric losses should occur in the in- 
sulation material between those leads. 

In an earlier stage of development 
of tubes an important advance in this 
direction was obtained by abandoning 
the original “pinch” construction for 
a bulb with a flat base.' As a result 
the lead wires became much shorter 
and only needed to pass through the 
glass of the bulb for a short distance 
and far apart. At the same time the 
leads through the base could them- 
selves be constructed as contact pins, 
so that the socket of plastic material, 
which caused high and most variable 
losses, could be omitted. The short 
total length of the leads, moreover, 
led to a proportionally smaller self- 
induction, opening new possibilities for 
the use of tubes of this type for very 
high frequencies (meter waves).® 

Up to this point the intrinsically de- 
sirable decrease in the tube dimensions 
ENGI 
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Five tubes of the new 
A series (Rimlock 
tubes) designed for a 
normal receiving set. 
Left to right: UCH4l,a 
triode-hexode; OF 41, 
if. pentode: UAF 41, 
a diode-pentode: UY 
41, a rectifier: and UL 
41, a3 w. output tube. 


and the likewise desirable improve- 
ment in the qualities for short waves 
ran parallel. Upon further develop- 
ment, however, these desired qual- 
ities are found to be in conflict. For 
a considerable decrease in size of re- 
ceiving sets it was necessary to limit 
the diameter of the tubes—which de- 
termines for the greater part the area 
of chassis required for a _ receiver- 

but this involved a shorter interval 
between the contact pins in the flat 
base of the tubes and thus an increase 
in their mutual capacities and in the 
dielectric losses. This objection made 
itself most plainly felt in that type of 
tube where the wall of the bulb as 
well as the flat base were made en- 
tirely of metal and the contact pins 
were fused into the base with glass 
beads. In this metal construction, the 
improvement obtained in respect to 
capacities of losses was partly lost 
again, and it offered little prospect of 
a possible further decrease in the 
diameter of the bulb. An important 
advantage, however, which these tubes 
possessed over the type made entirely 
of glass lay in the process of manufac- 
ture. In order to fuse the base plate, 
on which the electrode system is as- 
sembled, to the bulb, the edges of bulb 
and plate in a glass tube have to be 
heated to a temperature of about 800 
to 900° C. The shorter the leads and 
the narrower the bulb, the closer the 
parts of the electrode system come to 
lie to the seal and the higher is the 
temperature to which they are raised 
during the fusing. Thus if it is de- 
sired to make very small tubes, thers 
is a great risk that during the fusing 
scme parts will become oxidized and 
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the cathode will be attacked (“poi- 
soned”), thereby impairing its emis- 
sion. Consequently one has to reckon 
with a larger number of rejections in 
manufacture, or else cause some non- 
oxidizing gas (for instance nitrogen) 
to pass through the bulb during the 
fusing, which makes the manufac- 
ture more complicated. In the case 
of a metal tube, on the other hand, the 
joining of the bulb and base plate is 
accompanied by only very slight in- 
creases in temperature of the elec- 
trode system. Here the junction is 
made with the help of a heavy welding 
machine which with a single current 
impulse sets up in the edges to be 
sealed an accurately calculated 
amount of heat which, due to the good 
heat conductivity of the metal parts, 
is quickly conducted away to the Weld- 
ing electrodes and the surroundings. 
As explained in the foregoing, both 
in the case of metal tubes and in that 
of glass radio tubes, a difficulty is en- 
countered when one attempts to make 
them smaller: in the case of the metal 
tubes the short-wave properties depre- 
ciate, in that of the glass tubes trouble 
is encountered in the sealing process. 
A solution has now been found in the 
retention of glass as material for bulb 
and base plate, but joining these up 
by a new process entirely different 
from that hitherto followed. Bulb and 
plate are jointed together by 
means of a kind of glaze with a soft- 
ening point considerably lower than 
that of the glass, this glaze acting as 
an “adhesive.” 


base 


After the glass base 
plate with its contact pins has been 
moulded, a ring of moulded glaze 
powder is laid around the edge of the 
plate. In the following process, name- 
lv the heating and the slow cooling 
of the plate, thereby removing the 
mechanical stresses in the glass, the 
powder melts and the layer of glaze 
is firmly bound to the glass (see Fig. 
3). The various electrodes are then 
assembled on the base plate, and with 
the help of a special sealing machine, 
the edge of the bulb is “glued” to the 
layer of glaze. This is done by setting 
the base plate with ring of glaze 
loosely on the edge of the inverted 
bulb and heating the whole to such a 
temperature that the glaze becomes 
soft. The base plate then sinks by its 
own weight far enough for the edge 
of the bulb to penetrate the layer of 
glaze, so that after the glaze has set 
again it adheres firmly to it and forms 
a vacuum-tight seal (Fig. 5). In this 
operation, in which the glaze but not 
the glass has to be softened, a much 
less high temperature is needed than 
in the direct fusing together of the 
glass parts. For the glaze used for 
the new tubes now in course of manu- 
facture a temperature of about 450° 
C is sufficient. The electrodes in the 
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Fig. 2. 
dia.): ECH 21 (32 mm. in dia.); and the new UCH 41 (22 mm. in dia.). 


new, small tubes, in particular the 
cathode, thereby reach a temperature 
of not more than 230° C, while with 
the same tubes and the former method 
of sealing, the temperature of the 
cathode was 500 to 600° C. 

In‘order to avoid the risk of dan- 
gerous mechanical stresses being set 
up while cooling down after the seal- 
ing, the glaze must have a coefficient 
of thermal expansion practically equal 
to that of the glass used for the bulb 
and the base plate. Moreover by using 
certain admixtures it has to be en- 
sured that the surface tension is suit- 
able. For the method of manufacture 
described it is necessary that the 
meniscus of the layer of glaze in Fig. 
3C shall have a certain slightly con- 
cave shape, so that the plate 
cannot slide off to one side when it is 
set on the bulb (Fig. 5A). Fig. 6 shows 
a detail of the machine used to “glue”’ 
the bulb to the base. A metal cap is 
hung over the upward projecting con- 
tact pins of the loosely placed base 
plate. It then passes between two 
rows of flat flames directed radially 
towards the cap. The edge of the bulb 
and the base plate are thus heated 
uniformly, so that no mechanical 
stresses arise in the glass. The weight 
of the cap helps the edge of the bulb 
to penetrate well into the 
glaze. 


base 


layer of 


Fig. 4. 


row, left to right: 


For comparison purposes, left to right: EFF 50 (36 mm. in 


non an 
i jj { 
Pah, tee is 
(A) (B) (C) 


Fig. 3. (A) Base plate with moulded-in pins. 
(B) Same plate with ring of glaze laid on 
it. (C) Ring of glaze fused to the glass. 


Thanks to this glazing technique it 
has proved possible to make the new 
scries of tubes, known as A series (or 
“Rimlock” tubes) with a base diameter 
of 22 mm. and a bulb diameter of only 
20.55 mm. For the sake of comparison 
the B series diameter of 32 
mm., the C (among which is 
the short-wave push-pull pentode EFF 
50) a diameter of 36 mm.2 Some of 
the tube types made by the B or C 
technique cannot be considered for ap 
plication of the A technique; we shall 
return to this later. In Fig. 1 a 
series of tubes in the A technique is 
shown, in Fig. 2 an A 
with a B and aC tube. 
in size 
where 


has a 
series 


tube togethe? 
The reduction 
illustrated by Fig. 4, 
four successive models of two 
different tube types, namely an inter 
mediate-frequency pentode and an 
output pentode with about the same 
performance, are shown side by side. 

In addition to the possibility of 

(Continued on page 29) 
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Successive models, with about the same performance, of an 
if. pentode (front row) and a 9 w. output pentode (back row). 
AF 7 (1937), EF 9 (1937), EF 22 (1941), EF 41 (1946). 


Front 


Back row: AL 4 (1937), EL 3 (1937), EBL 21 (1941), EL 41 (1947). 
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Fig. 1. Front view of amplifier 
shows the professional ap- 
pearance of complete unit. 
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Versatile 
REMOTE RADIO LINE AMPLIFIER 


By 


PHILIP 
4 


ROSS 


Construction details of a line amplifier having an 


output of 18 db. with less than 14 of 1% distortion. 


HE crystal microphone in com- 
mercial broadcasting is quite 
conspicuous by its absence. To- 
crystal microphones ranging in 
price from 12 to 30 dollars possess too 
many advantages over the ‘accepted’ 
velocity and dynamic microphones to 
negate their use in at least one phase 
of broadcast operation. That is the 
remote point pickup. Among the many 
virtues of the crystal microphone that 
makes it a natural for remote broad- 
casts are: 


day, 


RUGGEDNESS—tThe crystals can 
take much more abuse without elec- 
trical impairment than the velocity 


and dynamic types. Simpler and less 
troublesome is the crystal mike cable 
which consists of only one shielded 
conductor as against two wire shielded 
cables for the velocity and dynamic. 

FIDELITY—For remote point pick- 
ups, the crystal is indistinguishable 
from the velocity and dynamic mikes 
even with 100 foot 
cables. 

HIGH OUTPUT—Together with the 
crystal’s high impedance simplifies the 
input circuit of the remote amplifier. 

EASY REPLACEMENT-—Its loss at 
the last moment is not calamitous be- 
cause a mike or two can generally be 


extreme cases of 


i2 


borrowed from close at hand 
p.a. system. 

Having disposed of the microphone 
problem there is left the most impor- 
tant, and troublesome, item, the re- 
mote amplifier itself. Commercial re- 
mote amplifiers and the necessary ve- 
locity or dynamic mikes are too costly, 
particularly for the smaller stations, 
when it is considered that most remote 
amplifiers are left at the pickup points 
for repeat programs. They are also 
too complex in operation for the many 
remotes that are manned by non-tech- 
nical clients. In the event of trouble, 
such as a defective tube, the broadcast 
is generally lost. 

It is also impossible to selectively 
feed two or more stations, recording 
studios or monitoring points simulta- 
neously because of either mechanical 
or electrical deficiencies in the system. 

In an effort to meet these problems 
of air loss time, ease and confidence 
of operation, and versatility of pro- 
gram feeding, a remote line amplifier 
was designed, having many unortho- 
dox features such as: 

Push-button 


some 


selection of any sub- 
scribed station, recording or monitor- 
ing lines. Amplifier is turned on si- 
multaneously 
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lines by 
buttons 


Similar feed to different 
simply pressing the 
together. 

Automatic short-circuiting of all un- 
used lines. This talk 
and other extraneous noises from en- 
tering the program feed. This feature 
also permits loop resistance checks of 
the program lines to be made fron 
station studios and recording offices 
before actual program time in orde 
to ascertain whether a line is shorted 
open or partially blocked. Since eac! 
fixed telephone line has a definite loo} 
resistance, any variation of over 10% 
would indicate trouble which the tele- 
phone company can often clear one 
hour or more before program time. 

Elimination of the master gain con- 
trol and the use of extended fade: 
rotation for smooth fades does away 
with an additional noise source and 
operational confusion. 

An activated spare tube bank with 
an emergency toggle switch located 
on the chassis that substitutes a com- 
plete set of tubes in the event of tube 
noise or failure. 

A plate current meter that indi- 
cates any abnormalities, such as emis- 
sion drop-off, excess capacitor leak- 
age, etc., well in advance of actual 
breakdown. 

Parallel element wired tubes, ex- 
cept for the heaters, are used in all 
stages including the rectifiers (Fig 
3). A toggle switch marked SWITCH 
ON and SWITCH OFF located on the 
chassis (Fig. 2) selects the appropri- 
ate heater bank which corresponds to 


desired 


prevents cross 
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Fig. 2. 


one of the pilot lamps marked DEVI- 
ATION SWITCH ON or DEVIATION 
SWITCH OFF located on the front 
panel (Fig. 1). Normally, the toggle 
switch is left at the SWITCH OFF 
position and the green pilot lamp 
marked DEVIATION 
is illuminated in operation. In the 
event of trouble, the switch would be 
thrown to SWITCH ON and the red 
pilot lamp marked DEVIATION 
SWITCH ON would be lighted thus 
indicating that at an opportune time 
the tubes in the inoperative bank 
should be tested. 

A six-button selector feeds 
the audio output into 5 designated 
broadcast, recording or monitoring 
channels, Depressing any 
of these 5 buttons also turns the am- 
plifier on. The sixth button turns the 
amplifier off. For additional chan- 
nels, an 8-button selector switch, 
Mallory 2198, shouid be used. 

Total plate current is indicated by 
the meter at the left in Fig. 1. Nor- 
mal current is 24 ma. Red pencilled 


switch 


as selected. 


Parts list for amplifier. 


SWITCH OFRK 


Top view of amplifier shows placement of parts on top of chassis. 


drawn on the scale 
at 15 and 30 ma. At the right under 
MODULATION is the db. meter, 
which is a high speed, slow decay type. 
The MONITOR jack is insulated from 
the panel with extruded fiber washers. 

Fig. 2 also shows the fuse post ex- 
tractor and a conveniently held spare 
fuse marked FUSE OFF. The power 
transformer is at the extreme upper 
left, the two rectifier tubes alongside, 
then the filter choke, heater change 
toggle switch, filter capacitors and 
output transformer. Toward the front 
left are the two 6SC7 input tubes, and 
moving towards the right are the two 
6SN7-GT drive-phase inverter tubes 
and the two 6SN7-GT push-pull out- 
put tubes. A.c. line input and audio 
line output plugs discernible on 
the rear apron. The push _ button 
switch is in the center of the front 
panel together with other recogniz- 
able parts. 


limit marks are 


are 


Cireuit Analysis 


A grid current biased 6SC7 dual 


Circuit diagram is on last page (p. 13). 


, Ry —5.6 megohm, \2 w. res. 

» Rs, Ruy _ _ Rog—.27 megohm, 1 w. res. 
= io 7,000 ohm, 1 w. res. 

, Ro, Re 1 megohm pot. 


-1 megohm, 1 w. res. 
22,000 ohm, 1 w. res. 
otal megohm, 2 w. res. 
Ri7—3900 ohm, 1 w. res. 
Rig—1200 ohm, 1 w. res. 
Ry, Riz, Rye —1 2,000 ohm, 1 w. res. 
Ris, Rye 470,000 ohm, V, w. Tes. 
Ro, —470 ohm, 2 w. res. 
Res, Ray, Rog. Roe —S6 ohm, 
Ro—1100 ohm, 1 w. res. 
Instead of Ros, Roy, Res, Rog and Rez, a 4 db. 
500/500 fixed pad (Daven H-154 or « >quir- 
_ ale ont) may be use 
, Co—.005 ufd., 300 d.c. w. v. mica cond. 
Con Ci1—10 ufd., 450 v. elec. cond. 
a> Cs, Ca, » Cir —.01 pfd., 600 v. cond. 


, 
Vy w. res. 


tinh od so 20 ufd., 25 ». elec. cond. 
or Cy, Con —.05 ufd., 600 v. cond. 
unl ufd., 400 ». cond. 


Cig, Cy7— 20 ufd., 450 v. elec. cond. 

$,—4 pole double throw sw. 

So—6 or 8 button d.p.d.t. sw., 
or 2198, or equivalent 

T,—Power trans., 480 v. c. t. @ 40 ma., 6.3 
the @ 2 «.; 5 y. @ 2 a. (not used) 

T.— Output trans., push-pull low level plates 
to line (15,000 ohms to 500 ohms) 

CH,—60 hy., 40 ma. filter choke 

M,—0-30 ma. d.c. meter, Weston model 301 
or equivalent 

P,—A.c. input plug 

P.—12 contact socket, Jones S-312-FP; 12 
contact male receptacle, Jones P-312-CCT 
or equivalent 

PL,—Green jewel light 

PL.—Red jewel light 
These two lights use 

lamps 
V, — SC7 tubes 
ie od Vaa—65N7-GT tubes 
ft Leah PA 5 tubes 


Mallory 2196 


12-16 y. candelabra 
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triode, V,, is employed as an elec- 
tronic mixer. Distortion and hum in- 
jection is lower if this mode of opera- 
tion is used instead of cathode biasing. 
Mikes are coupled to the grids of V, 
through blocking capacitors C, and 
C.,. The mike inputs, as well as phono, 
are introduced through closed circuit 
connectors. This precaution elimi- 
nates live grid howls in the event of 
disconnected mikes and turned-up po- 


tentiometers. The 6SC7 plates are 
terminated in their own plate loads 
R, and R, and are fed into paralleled 


potentiometers R, and R,.. For gain 
and attenuation smoothness the ordi- 
nary graphited pot is unsurpassed and 
can be expected to give many years of 
noise free operation in this high audio 
mixing circuit. But for permanency 
and an occasional contact cleaning, the 
Daven type CP-804-Z can be substi- 
tuted instead. No master gain con- 
trol has been found necessary or de- 
sirable since the inclusion of one 
means another possible noise source 
and greater operating complexity. 

The phono pickup is fed into the 
input triode section of the 6SN7-GT 
tube, V,, through an isolating resistor 
R,,- The other triode section of V, is 
employed as a drive-phase-inverter, 
rendering 6 db. of useful gain and 14 
db. of feedback within itself, which 
provides perfect symmetry of voltage 
throughout the audio spectrum across 
the output tube grids of V.. The pur- 
pose of the resistance-capacitance fil- 
ter R,,, C,, is to eliminate the a.c. 
component from the cathode coupling 
resistor R,, 

The push-pull output stage using a 
6SN7, V., is conventional. This stage 
is capable of developing an _ undis- 
torted output directly across the 500 
ohm loaded secondary of T., at a level 
of plus 18 db. Contrast this reserve 
output with a normal single line feed 
which only requires a peak level of 
plus 2 db! When two or more lines 
are bridged across the output the 
power requirements increase. How- 
ever, the reserve power output of this 
push-pull stage is sufficient to feed 3 
lines simultaneously at plus 2 db. at 
\ of 1 per-cent total harmonic distor- 
tion. The 4 db. symmetrical T pad in- 
terposed between the secondary of T 
and the feed lines to equalize any re- 
active effects in the telephone lines 
and also minimizes impedance mis- 
matches when more than one line is 
used at one time. 

Fig. 3 discloses that on 8S, the but- 
tons 1 through 5 are in the OUT posi- 
tion, therefore the feed channels of 
these buttons are short-circuited. De- 
pressing any of these buttons opens 
the respective feed channels and places 
them across the audio output from T, 

A cathodic type, 84/6Z4, rectifier is 

(Continued on page 28) 
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NETIC PAPER TAPE 


Top view of portable tape re- “= 
corder with “head” cover re- © 
moved to show details of the 
recording and erasing heads. © 


74 sé; LP 


Hyflux. a paper tape coated with a metallic base 


magnetic powder, provides a new recording medium. 


ODERN industrial research 
AY | has taken another step for- 
= ward in the field of recording 
techniques with the announcement of 
a new type of magnetic recording ma- 
terial—a magnetic paper tape. This 
new tape, developed by The Indiana 
Steel Products Co., is called Hyflus. 
During the war Hugh A. Howell, 
research engineer for The Indiana 
Steel Products Co., undertook an ex- 
haustive research for new permanent 
magnet materials. He produced a 
magnetic material in a highly divided 
state which possessed surprising per- 
manent magnet properties. Remem- 
bering Poulsen’s experiment and the 
later developments in magnet record- 
ing, Howell built a trial recorder, 
tested a paper tape coated with this 
material in the form of a paint, and 
found it sufficiently encouraging to 
warrant further research. Two years 
of such research and sponsored proj- 
ects at other research laboratories 
brought this material to its present 
perfection and The 
magnetic tape given the name 
Hyflux because of its high magnetic 
flux. 


stability. new 


was 
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Specifically, Hyflux is a metallic 
base powder as contrasted with other 
tape materials which are oxides. Its 
magnetic properties approach those of 
well-known grades of Alnico. These 
properties are apparently due to the 
unique process of its preparation as 
much as to its composition. It may 
be pressed into bars but its immediate 
and most practical use is that of mag- 
netic sound recording tape. Its high 
coercive force requires a considerably 
different technique for recording and 
erasing, however, than that used with 


DE 


h 


lower coercive 


ess 


and force mate- 
rials. The net result is a more simpli- 
fied 
assured permanency of the tape 

The advantages of magnetic paper 
recording medium lie not 
only in the inherent advantages of the 
continuous strip but also in the fact 


that it is a 


wire 


recording mechanism and more 


tape as a 


paper tape. As such, it 
simple 
winding and reeling purposes, which 
not only means ease in handling and 
usage, but 
less cost for the manufacturer to pro- 
duce. 

Being paper, it is easily mended 
when torn, although its six-pound 
break load insures it against acciden- 
tal tears. A splice can be easily made, 
moreover, with Scotch tape, which is 
an editing advantage as portions of 
the tape may thus be deliberately cut 
out. 

The paper back side of Hyflux mag- 
netic tape also has a number of ad- 
vantages. For editing purposes again, 
a particular portion to be cut out can 
be marked in pencil on the paper side 
Or different message contents may be 
identified in pencil on this paper back- 
ing so that a playback at any point is 
imimediately available. 

Again, the paper back provides in- 
sulation from the successive layers of 
magnetized tape, thus’ eliminating 
cross-talk from the tendency of one 
magnetic layer to interfere with the 
magnetic record of touching layers. 
This is particularly important when 
the magnetic record is to be a perma- 

(Continued on page 23) 


requires very equipment for 


also means less work and 


Fig. 1. Circuit block diagram of self-contained portable magnetic recorder. 
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A discussion of flip-flop circuits, electronic switches, 


one-shot multivibrators. and uses for these circuits. 


ART I of this two-part article 
closed with a discussion of vari- 
ous methods of synchronizing 
multivibrators. Special circuits will 
be discussed in this final part. 


Flip-Flop Circuits 

Simplest form of flip-flop multivi- 
brator (Fig. 2) is a trigger circuit 
employing direct coupling between the 
plates and grids of the two tubes. It is 
not an oscillator in the strict sense, 
but a symmetrical circuit possessing 
two conditions of stable equilibrium. 

Although the two grids are not 
biased at cutoff, only one tube at a 
time is allowed to conduct. The cir- 
cuit remains static—in one or the 
other of these two conditions—with 
no change in plate, grid, or cathode 
voltages or in plate current until an 
input control voltage is applied. This 
causes the nonconducting tube to con- 
duct, and stops conduction in the 
other tube. 

The circuit then remains stable un- 


16 


til again triggered by the control 
voltage. 
Because of the nature of the sud- 


den change in circuit equilibrium, this 
arrangement is known as a flip-flop 
circuit. It is also sometimes known as 
the Eccles-Jordan trigger circuit. 
Analyzing its operation (Fig. 2), 
assume that the multivibrator is bal- 
anced; that is, “opposite” circuit ele- 
ments are about equal in value. How- 
ever, perfect balance is not possible. 
Thus when supply voltages are ap- 
plied, a cumulative action takes place. 
This action commences when one tube 
conducts more than the other. 
Assume that tube V, passes a 
slightly larger current than the sec- 
ond tube, and thus the voltage drop 
across R, is greater than that across 
R,. Voltage at the plate of V. is 
greater than that at V,. When ‘the 
voltage at the plate of V, is applied 
through R, to the grid of V., it forces 
a further decrease in current through 
the second triode—causing an increase 
ENGI 
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Typical multivibrator unit used 
with frequency-measuring equip- 
ment. Oscillations of a 1 mc. crys- 
tal are reduced to a 10 kc. stand- 
ard frequency by subdivision. 


in voltage at the plate of V,. This 
voltage increase is applied to the grid 
of V, through R,, causing V, to con- 
duct more heavily. 

Cumulative action continues until 
tube V, is conducting continuously at 
maximum and tube V, is cut off. In 
such condition the circuit is in one of 
its two stable conditions, and is ready 
for triggering. 

This is accomplished (Fig. 2) by a 
positive-going pulse applied simul- 
taneously to the grids of both triodes. 
Since V, is already conducting heavily, 
the control voltage will not influence 
the operation of this tube. However, 
the second triode is cut off; and if the 
positive-going pulse is of sufficient am- 
plitude, it momentarily removes the 
high grid bias on tube V,. This tube 
conducts, the voltage at the plate de- 
creases, and this change is applied to 
the grid of V,. Current through the 
plate resistor R, decreases, and the 
resultant rise in plate voltage is ap- 
plied to the grid of V.. causing a fur- 
ther increase in conduction. 

Cumulative action continues until 
tube V, is cut off and V. is conduct- 
ing at maximum. This establishes the 
second condition of stable equilibrium. 
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The application of a positive-going 
pulse—at any time—causes the non- 
conducting tube to conduct, thus re- 
versing the multivibrator circuit from 
one state of equilibrium to the other. 


The procedure of reversal is the same, 


for either the first or second triode. 

Resistors R, and R, (Fig. 2) do not 
affect the triggering action, but their 
values will influence the shape of the 
output wave. When the latter is un- 
important, the value of these two re- 
sistors may be quite large in order to 
reduce the flow of grid current. Re- 
sistors R, and R, are selected so that 
the two triodes are biased near cutoff. 
Resistors R, and R, are sometimes 
shunted by small condensers—to pro- 
vide a time constant large compared 
to the duration of the input trigger 
pulse but small compared to the time 
interval between pulses. 

The same multivibrator (Fig. 2) 
may be triggered by a negative going 
input pulse, and circuit action is some- 
what similar. 

However, negative-going pulses af- 
fect only the tube that is conducting 

-and do not influence the tube that is 
cut off. Such input pulses cause a 
sudden decrease in plate current and 
a corresponding rise in voltage at the 
plate of the triode that is conducting. 
And when this voltage is applied to 
the cut off tube, conduction begins 
and the usual multivibrator switch 
action is initiated. 

For every input control pulse of 
proper amplitude, the flip-flop circuit 
executes one alternation. But two 
input pulses are necessary for a com- 
plete cycle of operation. 

Other variations of the flip-flop cir- 
cuit are possible. Pentodes may be 
used, by coupling the suppressor grids 
to the plates of the tubes. Input con- 
trol pulses may be applied to the sup- 
pressor in place of the control grid, by 
supplying the screens with independ- 
ent voltages. 

Most flip-flop multivibrators have 
one unfortunate limitation: they will 
not “flip” satisfactorily immediately 
after they have “flopped’”—thus re- 


stricting the highest frequency of 
operation. This limitation is char- 
acteristic; because even though the 


circuit is in a stable condition after 
an initial alternation, the grid con- 
densers often require a certain time to 
return to their normal state of charge. 


One-Shot Multivibrators 


Modification of the previous ar- 
rangement provides a circuit which 
accomplishes a complete cycle of oper- 
ation each time a control pulse is ap- 
plied. Commonly called a one-shot 
multivibrator, it is also known as a 
single-cycle or single-stroke multivi- 
brator, and a Kipp relay. 

The basic circuit (Fig. 1A) is essen- 
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Fig. 1. (A) Basic one-shot multivibrator. (B) One-shot multivibrator with positive grid return. 


tially a two-stage resistance-capaci- 
tance-coupled amplifier with one tube 
cut off and the other normally con- 
ducting. A condition of balance is 
maintained by the amount of biasing 
on the two triodes. Resistor R, con- 
nects the grid of V, with the cathode 
of the tube. Normally there is no 
current flow through R,. Therefore 
the grid bias on the second tube is nor- 
mally zero. 

Two important circuit conditions 
should be kept in mind. When tube 
V. is conducting, plate current flows 
through the cathode resistor R, and 
biases the first tube beyond cutoff. 
When tube V, is not conducting, the 
first tube cannot be cut off by the 
small amount of self-bias developed 
across resistor R,. 

A positive-going input pulse is re- 
quired to operate the circuit (Fig. 1A). 
Its action is shown graphically by the 
waveforms in Fig. 5. 

Assume that tube V, is cut off and 
tube V, is conducting heavily, when a 
positive-going pulse is applied to the 
multivibrator. The pulse is coupled 
via C, to the grid of V, and is of suffi- 
cient amplitude to raise the grid of 
the tube above cutoff. When V, con- 


Fig. 2. Flip-flop multivibrator. 


creases. Since the voltage across a 
condenser cannot be changed instan- 
taneously, this voltage decrease is ap- 
plied through C, to the grid of the sec- 
ond tube. Tube V, conducts less heav- 
ily, lowering the voltage drop across 
resistor R,. As more current flows in 
V,, less current flows in V,. The proc- 
ess continuous until V, is cut off and 
the first tube is conducting at max- 
imum. 

By this time the condenser C, has 
discharged sufficiently to allow the 


ducts, the voltage at its plate de- grid of V, to rise from its lowest value 
Fig. 3. Electronic switch utilizing a multivibrator in its operation. 
esone™ : ; ; 
25x2 8+ 
!\I 
We 
INPUT 3 
SIGNAL BIOO K 
. ] sood 1000 3 1000 
3 $1000 
4 = 
= - 
si, 
v4 1 
‘NL 
i \ ovreut 
: OSCILLOSCOPE 
pn on (VERTICAL PLATES) 
8 = 3 
. 500; 


ENGINEERING DEprpT 


i7 


.ooipf 
nN Sys TIME 
BASE 
7 GENERATOR 
a vi 
ol" Fos x 
We — : 
INPUT PULSE 
FROM TIMER 
ion 3 a] — 
252 
. : | 
200 K : +) 
a 
P B+ = 6+ 


Fig. 4. One-shot multivibrator used to trigger a sweep generator. 
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Fig. 5. Waveforms for basic one- 
shot multivibrator (Fig. 1A). 


to about cutoff voltage. Then V,, be- 
gins to conduct, and current flowing 
through R, causes a decrease in the 
conduction of tube V,. This, in turn, 
is coupled to the grid of V. permit- 
ting a further increase in the plate 
current in V,. The action is cumula- 
tive until tube V, is cut off and V, is 
conducting heavily. 

The circuit has thus been returned 
to its initial state, and it will remain 
so until another positive-going input 
pulse permits a repeat operation. A 
complete output cycle is produced for 


each input pulse, regardless of how 
frequently this pulse is applied. 

When the output of this circuit is 
taken from the plate of the second 
triode V,, the waveform is a positive- 
going pulse of high amplitude. The 
length and shape of the output pulse 
is controlled largely by the time con- 
stant RC, (Fig. 1A). 

A slight variation of this circuit can 
be used for negative-going input con- 
trol pulses. In the new circuit (Fig. 
1B), the grid of the first tube is con- 
nected to a positive potential instead 

as previously—to the cathode. When 
not being triggered, the first tube is 
conducting—since the grid of V, is 
slightly positive with respect to the 
cathode. The second tube is cut off, 
because of the bias developed across 
R., by the current flow due to conduc- 
tion in V,. The grid of the first tube 
is only slightly positive, since the 
voltage drop across R, is approx- 
imately equal to the plate voltage. 

Application of a  negative-going 
pulse decreases the plate current of 
V, and increases the voltage at the 
plate. This latter voltage is coupled 
to the grid of V. via condenser C.,,. 
As plate current flows in the second 
tube, the corresponding decrease in 
plate voltage is coupled through C, 
to the grid of V,. A further increase 
in plate potential at the first tube is 
again impressed on the grid of V,,. 
The action continues until the first 
tube is cut off and V, is conducting 
heavily. 


Fig. 6. Multivibrator used as a master oscillator. 
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When the discharge of condenser 
C., fails to maintain a sufficiently nega- 
tive potential on the grid of V,, the 
tube conducts and the voltage at its 
plate decreases. This is passed to the 
grid of the second tube, and its plate 
current decreases—causing its plate 
potential to rise. When this rise is 
impressed on the grid of V,, the flow 
of plate current in V, is further in- 
creased. The action continues until 
V, is conducting heavily and V, is cut 
off, when the circuit is returned to its 
original quiescent state. 

Another variation of the one-shot 
multivibrator is a circuit (very similar 
to that of Fig. 1B) using pentodes with 
d.c. coupling, the plates of the tubes 
being coupled directly to the screen 
grids. Sharp cutoff tubes are em- 
ployed, and the circuit provides ex- 
tremely rapid triggering for high- 
speed operation. 

It is extremely desirable to use con- 
trol pulses of short duration compared 
to the “natural” frequency of multivi- 
brator oscillation, because the input 
control pulses serve to bring the elec- 
trode potential to a point which, if 
maintained, would transform the cir- 
cuit into a continuous or free-running 
multivibrator. 

The coupling condenser injecting the 
control pulses should be as small as 
possible, to minimize loading of the 
multivibrator by the triggering cir- 
cuit. 


Electronic Switching 


Sharply defined rectangular output 
waves of a symmetrical multivibrator 
find wide use as a means of switching 
connections rapidly and continuously. 

One circuit impresses two signals 
alternately on the same pair of de- 
flecting plates of a cathode-ray tube, 
providing double-wave observation. 
While not actually on the oscilloscope 
screen simultaneously, the two signals 
appear so to the human eye. 

This switching arrangement (Fig. 
3) provides a means for comparison 
of the strength of two signals received 
from two antennas, two circuits, or 
from two points in the same circuit. 
Phase relationships between two sig- 
nals may also be observed with this 
arrangement, whose operation is con- 
trolled by a balanced free-running 
multivibrator. (See Fig. 3.) 

The two input voltages to be ob- 
served are applied separately to each 
of two triode amplifiers. The plates 
of these tubes are then joined and con- 
nected through a condenser to one 
pair of plates of a cathode-ray tube. 
With both triodes functioning as 
straight amplifiers, both signal A and 
signal B would appear simultaneously 
in the output—an undesirable condi- 
tion, since the signals would react 
unfavorably upon each other. Sum 
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and difference voltages, and other ef- 
fects, would cause serious picture dis- 
tortion on the screen of the tube. 

Input signals A and B must be ap- 
plied alternately. This can be accom- 
plished by a conventional, basic multi- 
vibrator—which provides two switch- 
ing voltages to bias alternately the 
amplifier tubes V, and V, in and out 
of operation. 

Such suitable potentials—of suffi- 
cient amplitude, but differing in phase 
by 180 degrees—are obtained from the 
cathodes of the multivibrator tubes 
V, and V,. These shift voltages are 
applied to the cathodes of the two am- 
plifier tubes V, and V,, respectively. 

The two amplifier tubes are biased 
in such a way that the effect of the 
shift voltage is to alternately raise 
and lower the grid bias of each tube 
above and below cutoff. Thus the 
amplifier triodes are allowed to func- 
tion alternately, but never together 
at the same time. 

If desired for greater stability, the 
free-running multivibrator may be 
synchronized by either input signal 
merely by injecting that signal into 
either grid circuit of the multivi- 
brator. 

As an electronic switch, the multi- 
vibrator may feed two antennas al- 
ternately from one transmitter, or a 
single receiver from two separate an- 
tennas. 


General Use 


Ability of the multivibrator to pro- 
duce nonsinusoidal oscillations of al- 
most any shape, makes it useful in 
many types of electronic applications 


particularly those requiring rec- 
tangular waves and pulse forms. 
As a square-wave generator, the 


multivibrator is widely used in testing 
apparatus, and as a primary source 
of peaked waves and pulses of short 
duration. Often a single multivibrator 
can replace as many as six or seven 
stages of a pulse-shaping circuit. And 
it is an excellent source of saw-tooth 
voltage or current waves for oper- 
ating cathode-ray oscilloscopes. 

Often it is used to introduce a cir- 
cuit time delay between the opera- 
tion of two related stages of an elec- 
tronic device: by using the leading 
edge of the output wave to trigger one 
part of the circuit, and using the 
trailing edge to trigger another part 
or other stages. 

A system of checking receiver sen- 
sitivity with a multivibrator was de- 
scribed in the July 1944 issue of 
RaDIO NEws. 

As a means of accurate frequency 
division or multiplication, the merits 
of the multivibrator have been pre- 
viously described. 

A typical one-shot multivibrator 

(Continued on page 27) 
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LEON ALPERT has purchased a 50 per-cent interest in 
the Eastern Amplifier Corp., 794 E. 140th St., New York, 
and has assumed complete supervision and control of 
general management of the company. Included in his 
plans for Eastern is expansion of products and sales in 
the sound systems field. Detailed arrangements are 
under-way for the setting up of a national sales network. 
In addition, an export division has been established. 


WILLIAM F. COTTER has been selected as chief en- 
gineer for Scott Radio Laboratories, Inc., Chicago. Dur- 
ing his 29 years in radio engineering, Mr. Cotter has aided 
in the development of point-to-point duplex telephones, 
ship-to-shore telephone systems, police radio systems 
and home broadcast receivers. Chief radio engineer and 
later radio consulting engineer for Stromberg-Carlson 
since 1935, he pioneered much work on FM broadcasting 


DR. GEORGE C. KUCZYNSKI is doing basic research 
work in studies of the electron theory of metals in his new 
post on the research staff of Sylvania Electric Metallur- 
gical Laboratory. He was previously a special instructor 
at M.I.T. The 1945-46 recipient of the Baldwin-Southwark 
Fellowship Award for fundamental work on strain gauge 
wires, Dr. Kuczynski formerly taught at the University 


of Cracow and in Britain’s V12 war training program. 


DR. LADISLAUS L. MARTON recently joined the staff 
of the National Bureau of Standards as principal physicist 
in the electronics section. He will initiate a program ol 
research on the basic theory, methods and applications of 
electron and ion beam devices. Internationally known for 
his work in electron optics, particularly in the development 
of the electron microscope, Dr. Marton previously was as 


sociate professor of physics at Stanford University. 


THOMAS B. MOSELEY of Dallas was recently named a 
broadcast sales engineer in the southwest area for Collins 
Radio Co. He has been active in radio work since 1933. 
Formerly associated with the Weldon Engineering Co. of 
Del Rio, Tex., Mr. Moseley was chief radio engineer, Signa! 
Office, Headquarters Eighth Service Command, during the 
war. More recently he served as secretary-treasurer and 
chief engineer for International Electronics Corp., Dallas 


DR. CHARLES M. SLACK was recently appointed di- 
rector of research for Westinghouse Lamp Division. Dr. 
Slack, who developed an electronic tube making possible 
millionth-of-a-second x-ray exposures, joined the research 
department as a physicist in 1927 and became assistant 
director of research in 1943. His x-ray tube was used in 
the atomic bomb experiments and for ballistic studies at 
U.S. and British arsenals and proving grounds in the war. 
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New Hexacon Plant 
A new factory, adjoining the old 
plant, has been completed for Hezx- 
acon Electric Co., Roselle Park, N. J. 
Addition of the 7000 sq. ft. to house 


increased facilities became necessary 
to meet the record demand for Hez- 


acon industrial soldering irons. Im- 
proved lighting and better arrange- 
ment of assembly operations are 
among the features of the new plant. 

General offices will continue to be lo- 
cated at 213 West Clay Ave., Roselle 
Park, N. J. 

= * * 

New Medical Weapon 

Introduction of radioactive isotopes, 
by-products of the atomic bomb, into 
the human system and the following 
of their course by means of a Geiger 
counter have given medical science a 
powerful new weapon with which to 
fight making it possible to 
confine studies to a particular organ 
or body section. 

Demonstrated on 
table at the North 


diseases, 


a standard x-ray 
American Philips 


Co., N. Y., the accompanying picture 
shows a patient about to be checked 
with a Geiger counter. 
7 * + 

Silicones 

Already known to be effective as a 
high-temperature varnish for motor 
windings, silicones are constantly be- 
ing found to be successful in uses with 
many types of electrical apparatus. 

Though the costs of Var- 
still preclude wholesale 


silicone 


nishes their 
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use on rotating machines, they are be- 
ing tested on railway motors, enclosed 
industrial motors, magnet coils and for 
transformers used in streetlight fix- 
tures. 

Silicone rubber or gasketing mate- 
rial has proved useful as a cover seal 
for searchlights where the tempera- 
tures created by the electric arc be- 
come exceedingly high. 

Westinghouse Electric Corp., Pitts- 
burgh 30, will supply additional in- 
formation on request. 

* * *« 
Aluminum in Voice Coils 

Aluminum foil bases are being used 

instead of paper bases for voice coils 


Se 


in the manufacture of General Elec- 
tric loudspeakers. 

Engineers of the specialty division of 
the company’s Electronics Depart- 
ment say aluminum offers five advan- 
tages. These include ability to handle 
higher wattages, resistance to the ef- 
fects of temperature and humidity, 
longer life, elimination of the possibil- 
ity of warping or cracking, and bet- 
ter control on gaps. 

* * « 
Given American Rights 

The Aluminum Solder Corp., 10 E. 
52nd St., N. Y., has been given exclu- 
sive manufacturing and distribution 
rights in North and South America 
for a new and highly effective alumi- 
num solder, called Prolyt, by Handex 
AG of Zurich, Switzerland. 

Prolyt, which uses no flux or flux 
substitute, was developed for Handex 
AG during the war to permit a wider 
use of aluminum and copper which are 
not scarce in Switzerland. 

With the new material sheet alumi- 
num, electrical wiring or any other 
aluminum equipment can be soldered 
ENGI 
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with greater simplicity and with far 
less danger of corrosive agents weak- 
ening or marring the joints. 
* ~ oF 

Vacuum Tube Test Set 

Reduction of operator fatigue and 
elimination of personal errors result- 
ing from circuit arrangement have 
been accounted for in the design of a 


vacuum tube bridge characteristic test 
set announced by Sylvania Electric 
Products, Inc., Electronics Division, 
500 Fifth Ave., New York 18, N.Y. 
The console unit includes bridge and 
auxiliary switch gear mounted on the 
control shelf; electronically regulated 
power channels; bridge signal source; 
amplifier; meters, and other accesso- 
ries. All meters except those for gas 
and heater cathode current 
cated on sloping panels. 


- a” * 
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Spectrumanalyser 
A laboratory technician at the Poly- 


technic Institute of Brooklyn cali- 
brates a general purpose laboratory 
attenuator against one of the preci- 


sion standards built by the Polytech- 


nic group. She is checking the adjust- 
ment of the precision standard by a 
spectrumanalyser. 
* « * 

Work Positioner 

Most types of benchwork can be held 
and positioned more quickly and easily 
by the Powrarm Universal positioner 
being produced by the Garfield Engin- 
eering Corp. of Kansas City, Mo. 

Both hydraulic and mechanical mod- 
els of the Powrarm are made. In ad- 
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dition to increasing efficiency and WWV provides standard radio fre- 
productivity of the worker by permit- quencies, standard audio frequencies 
(440 and 4000 cycles per second), the 
standard musical pitch (A above mid- 
dle C), and radio propagation disturb- 
ance warning notices. 

The quartz crystal of the clock is 
cut to a certain size and at an angle 
to the axis of the mother crystal to 
give the desired frequency and tem- 
perature coefficient. Each clock also 
has a driver circuit arrangement and 
frequency dividing equipment. The 
rate of the crystal clock depends on 
the temperature, pressure, and humid- 
ity of the air around the quartz plate, 
and the operating voltage of the cir- Interior view of 100 ke. oscillator. 
ting him to work with both hands free, cuit supplying the frequency—condi- 
the device conserves his energy and tions which necessitate very accurate 
reduces hazard of injury and damage’ control. Pressure and humidity are 


ized by many organizations such as 
schools and_ universities, scientific 
laboratories, manufacturers, and users 

“ of radio communications equipment; 
Eleetronie Cloek wane me —— vd nee — observatories which are widely-sepa- 
stant by placing the quartz plate and pated and make automatic recordings 
certain important parts of the circuit of astronomical phenomena and mo- 
groups of five cycles of 1000-cycle fre- arrangement in a constant-tempera- tions of earth; power companies which 
quency spaced 1/200th second apart. ture oven. continuously check the frequency of 
During the time when no signal is There are many peacetime uses for power generated at widely separated 
being passed by the amplifier, the sec- frequency and time _ services othe stations; communications companies 
onds contact is closed and it is opened’ than checking the operation of clocks which regularly transmit photographs 
during the next no signal period. and other time pieces. The accurate by wire or radio; and certain radio 


to the equipment. maintained by sealing the quartz 
plate in“a glass or metal enclosure 


—/ 


(Continued from page 9) 


Therefore, the seconds pulse consists measurement of time is of importance broadcast companies which synchro 
of five cycles of 1000-cycle frequency in seismology, geodesy, and naviga- nize program features from various 
given once each second, supplying a_ tion, in other countries as well as our’ countries. 

seconds pulse 1/200th second. long. own. The broadcasts are being util- 


The absolute accuracy of the fre- 
quency of the crystal oscillator is at 
present within a few parts in one 
hundred million. Although the seconds 
pulses are obtained by exact division 
of the quartz plate frequency, due to 
possible phase shifts and other diffi- 
culties, the pulses are accurate to one 


part in one million. In other words, E ROU 
he Leneth a a noes Piva alent om SQUAR : PA al t 4 T U B + 4 
ly : 


Large or Small 


wp OR RECTANGULAR 


broadcast is accurate to one micro- 
second. An interval of one minute or 
longer is accurate to a few parts in 
one hundred million. 


However, to supply an accurate 
time interval is one thing; to supply 
a time signal with a high absolute ac- 
curacy is quite another. The Bureau 
depends upon the Naval Observatory 
to supply the absolute time and differ- 
ences between this and the time sig- 
nals broadcast from the Bureau's 
radio station WWV at Beltsville, 
Maryland. As these differences are 
based upon data obtained both before 
and after a radio time signal has been 


inside Perimeters from .592' to 19” 


With specialized experience and automatic 
equipment, PARAMOUNT produces a 
wide range of spiral wound paper tubes 
to meet every need .. . from '4" to 30° long, 
from .592° to 19° inside perimeter, includ- 
ing many odd sizes of square and rectan- 
gular tubes. Used by leading manufacturers. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination, 


transmitted, it is necessary to extra- 
polate continually the data from a 
known correct value two or more 


wound on automatic machines. Tolerances 
plus or minus .002°. Made to your specifi- 
cations or engineered for YOU. 


weeks in the past. For this reason 
there are days when the error to the 
absolute value of the broadcast time 
may be as great as 0.02 second. 


GramoOunt paper ruse corp. 


613 LAFAYETTE ST., FORT WAYNE 2, IND. 
Manufacturers of Paper Tubing for the Electrical Industry 


In addition to the continuous accu- 
rate time intervals and announce- 
ments, the broadcast by radio station 
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“INDUCTUNER" 

With applications in FM and tele- 
vision receivers, amateur and com- 
mercial communication receivers, high 


frequency generators, and electronic 
measuring instruments, the “Induc- 
tuner” is now being produced by P. R. 
Mallory and Co., Ine. 

A patented exclusive Mallory de- 
velopment, the “Inductuner” provides 
infinitely variable inductance tuning 
for all television, FM and other sta- 
tions from 44 to 216 mc. within the 
range of the receiver. 

Accredited manufacturers and en- 
gineers may write to the Mallory 
company at 3029 E. Washington St., 
Indianapolis 6, Ind., for a new com- 
plete technical information bulletin. 


ELECTROLYTIC CAPACITORS 
All Type DH “Universal 
ment” dry electrolytic 


Replace- 
capacitors, 


made by Solar Mfq. Corp., 285 Madi- 


son Ave., N. Y., now feature a 
easy-mounting  stud-disk 
mounting device. 

The exclusive Solar design permits 
secure clamping of the capacitor to 
set chassis in a vertical position when 
Type DH units are used to replace old 
screw-base or twist-prong electroly- 
For flat under-chassis mounting, 
the stud-disk is easily removable by 
bending two tabs. Capacitors may 
then be fastened by a universal mount- 


new 


and plate 


tics. 
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ing strap which is packaged with each 
capacitor. 


HORIZONTAL COMPARATOR 
The Sheffield Corp. of Dayton, O., 


has announced a new horizontal ex- 
ternal comparator for inspection and 
gauge laboratory use. 

A wide range of adjustability, to 
3% in. in height and to 10% in. in 
length, permits quick, accurate meas- 
urement of rectangular, threaded or 
cylindrical parts, tapered or straight. 

Readings in millionths of an inch 
may be obtained from the Sheffield 
Electrigage head, which is available 
in amplifications of 100-1, 2500-1 or 
5000-1. Other features are an adjust- 


able pressure attachment, elevating 
table and the choice of a standard or 
micrometer tailstock with a large, 
easily calibrated barrel. 


FM DYNATENNA 

The DynaTenna, a new external di- 
pole FM antenna able to be peaked to 
the particular frequency of any indi- 
vidual station for maximum response, 
still maintaining practically flat over- 
all response throughout both bands, 
has been brought out by Stromberg- 
Carlson Co. 

The “U” tube sections of the Dyna- 
Tenna, designed on the principle of 


the slide trombone, are easily adjust- 
able and locked in place, and are cali- 
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brated in frequency graduations on 
beth sides. The upper side, function- 
ing as a quarter-wave folded dipole, 
covers the lower frequencies in the 
44 to 50 me. band, while the lower 
side operates as a half-wave folded 
dipole in the higher frequencies of 
the 88 to 108 mc. band. 

DynaTenna’s flexible construction 
permits vertical as well as horizontal 
polarization to accommodate many of 
the new FM stations now using ver- 
tically polarized transmitting anten- 
nae. 


CONSTANT SPEED D.C. MOTOR 
Reportedly the only 


providing a.c. 


motor of its 


kind motor perform- 


ance to the d.c. market, an improved 
model of the Constant Speed D. C. Mo- 
tor has been developed by the Amglo 
Corp. 

The new motor is adapted to many 
uses heretofore beyond the scope of 
the d.c. field, particularly in industrial 
and commercial applications where 
synchronous units are required. It 
utilizes the principle of polarized mag- 
netic drive of a vibrating reed, with 
a resulting powerful attraction and 
repulsion force which assures imme- 
diate self-starting at all times. 

Complete information may be ob- 
tained from Amglo Corp., 4234 Lin- 
coln Ave., Chicago 18, Ill. 


VACUUM CONDENSER 
First of a new line of vacuum con- 


densers, has been in- 


the RC100-20, 


troduced by Raytheon Mfg. Co. 

Raytheon vacuum condensers have 
overcome the inability of present day 
vacuum condensers to handle high 
voltage and high current requirements 
simultaneously, as well as their seri- 
ous mechanical resonances. 

In addition to their compactness, low 
loss, low temperature coefficient, and 
immunity to humidity, dust and other 
contamination, the new condensers 
have several features which contrib- 

(Continued on page 26) 
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Magnetic Tape 


(Continued from page 15) 


nent one and subject to long storage 
under widely varying conditions of 
temperature, humidity, etc. 

As for the lasting qualities of the 
paper itself, the achievements of 
American paper manufacturers in 
producing a strong, durable product 
is assurance enough. For all practical 
purposes, Hyflux magnetic paper tape, 
both as to its magnetic capacity and 
its durability, is impervious to the rav- 
ages of normal wear and tear. 

The recording advantages of Hyflua 
tape are attained by coordinating its 
inherent magnetic capacity with the 
specially designed recording head and 
associated circuits which utilize its 
high coercive force to maintain a high 
signal-to-noise ratio. By using higher 
tape speeds, very high fidelity can be 
reached at extreme frequencies which 
would include the third 
This, however, is not 
normal operational range of Hyflux 
tape because of the sacrifice in re- 
cording time to achieve such extreme- 
ly high fidelities. The frequencies best 
suited for music are from 100 to 5,000 
cycles, but experiments have proved 
that most people, unless their ears 
are educated to appreciate the higher 
ranges, prefer those at the lower end 
of the scale. This is why the tone 
control on most radios is kept turned 
to “bass.” 

At this time, Hyflux will operate 
satisfactorily for most recording pur- 
poses at frequencies up to 6,000 cycles 
with a tape speed of 8 inches per sec- 
ond. While further development may 
permit a wider frequency range or 
lower tape speed, this is considered 
adequate for home and commercial 
needs. 

Specifications of Hyflux tape as ap- 
plied to its tape recorder use are as 
follows: 

(1) Composition 
coated on paper tape. 

(2) Tape dimensions—width % in.; 
Thickness—0.002 in. (including coat- 
ing thickness of 0.0005 in.). 

(3) Break load of tape—6 pounds. 

(4) Excellent dimensional stability 
due to choice of paper base; superior 
to any plastic ribbon available at this 
time. 

Because no existing recorders were 
capable of utilizing the high coercive 
force of Hyflux tape, it was necessary 
to develop a new tape recorder which 
would not only best utilize this mate- 
rial, but would also be simple to op- 
erate, economical to manufacture, and 
would also be within reach of the 
average consumer 


harmonics. 
considered the 


metallic powder 


The resulting tape recorder is the 


combined work of The Indiana Steel 
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Products Co. and the Physics Research 
Division of the Midwest Research In- 
stitute. It is the integrated result of 
research in magnetics, electronics, 
mechanics and acoustics, as well as 
experienced practical engineering di- 
rected toward making the unit simple 
to operate and economical to build. 
The one fundamental advantage ol 
magnetic paper tape recording over 
all other systems of recording is th« 
extreme ease with which precision ed- 
iting can be done. This makes paper 
tape recording particularly valuable 
for broadcast The paper back 
side of the tape provides an ideal sur- 
face for making and for 
marking the exact point for editing 
With editing determined in the initial 
playback, the tape can be cut at the 
indicated points, spliced together with 
scotch tape and then used as a maste1 
recdrding for the production of any 
number of working copies that might 
be needed in a broadcast 


use. 


notations 


System. 


Editing is so precise that a single 
word or single musical note may be 


deleted. 
sponse, 


And the high 
freedom from distortion and 
background noise of Hyflux magnetic 
tape recording are equal to or better 
than the best system of recording now 
in use, 


frequency re- 


The use of Hyflux tape and mag- 
netic recording need not be confined 


FREQUENCY RANGE 
54 to 216 MEGACYCLES 


The model 202-B is specifically designed 

to meet the needs of television and FM 

engineers working in the frequency range 

from 54-216 mc. Following are some of the 

outstanding features of this instrument: 

RF RANGES—54-108, 108-216 mc. + 0.5% ac- 
curacy. 

VERNIER DIAL—24:1 gear ratio with main fre- 
quency dial. 

FREQUENCY DEVIATION 
0-240 ke. 

AMPLITUDE MODULATION—Continuously vari- 
able 0-50%; calibrated at 30% and 50% 
points. 


RANGES—O-80 = kc; 


A-B*=!30 TURNS a 
B-C*= 30 TURNS 


Fig. 2. Record-reproduce head. 


to the acoustical field. Wherever phe 
nomena translated 
variations, this 
can be used to inscribe such data for 
future study or whethei 
the data be for temporary or 


can be into mag- 


netic magnetic tape 
reference, 
perma 
nent usage 

New possibilities in the field of sci- 
entific recording machines of all 
types are also opened up through this 
new magnetic recording medium. Hy- 
flux would provide not only an accu 
rate recording but a 
as well, or if 


permanent one 
were not 
required, its erasing advantages might 
be utilized. 


permanency 


MODULATING OSCILLATOR—Eight? internal mod- 
viating frequencies from 50 cycles to 15 ke., 
available for FM or AM. 

RF OUTPUT VOLTAGE—0.2 volt to 0.1 micro 
volt. Output impedance 26.5 ohms. 

FM DISTORTION—tess than 2% at 75 kc deviation 

SPURIOUS RF OUTPUT—AIll spurious RF voltages 
30 db or more below fundamental. 

Write to Dept. $ for complete details 


This instrument was described editorially in November ELECTRONICS—reprints available on request 
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1.R.E. NATIONAL CONVENTION 

What promises to be one of the most 
consequential national conventions in 
the history of the Institute of Radio 
Engineers will be held in New York 
March 3-6, inclusive. Over 150 manu- 
facturers are slated to exhibit their 
products at the Grand Central Palace, 
and a total of 120 technical papers 
will be read at five different meeting 
places, three in the Hotel Commodore 
and two in the Grand Central Palace. 

Technical papers have been divided 
into a number of different basic clas- 
sifications, such as television, FM, aids 
to navigation, nuclear physics, instru- 
mentation, electronic controls, basic 
research and others, covering the 
whole field of electronics. 

Dr. James E. Shepherd is conven- 
tion chairman, while Dorman D. Israel 
is in charge of exhibits requirements, 
and William C. Copp is exhibits man- 
ager, 


MARINE RADAR AGREEMENT 
A broad agreement has been an- 


nounced between Westinghouse Elec- 
tric Corp., for the manufacture of ma- 
rine radar equipment, and the Tropical 
Radio Service Corp., for the installing, 
licensing, servicing and selling of the 
radar units. 

The arrangement was reached be- 
cause of increased demands of world 
shipping interests for the war develop- 
ment as a navigational and protective 
aid for maritime vessels. The first 
Westinghouse equipment to be sup- 
plied to Tropical will be of the con- 
tinuous plan position indicator type. 

Tropical, a wholly-owned §subsidi- 
ary of the United Fruit Co., was in- 
corporated in 1942 to make specialized 
radio service available to all merchant 
shipping. 


ENGINEERS HONORED 

Two Bendix engineers, E. 
and A. E. Abel, have received highest 
civilian honors, in the form of special 
commendations for service, from the 
War Department for their outstand- 
ing achievement in the development 
of radar during the war. 

Mr. Foster, factory manager, and 
Mr. Abel, chief engineer, of the Radio 
Division of Bendix Aviation Corp., 
were engaged in the development, re- 
search and production of radio set 
SCR-598, part of the gun-laying radar 


K. Foster 
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equipment known as AN/MPG-1. This 
type of radar made possible accurate 
and speedy aiming of large guns in 
sea warfare and harbor defense. 

A peace-time application of the unit 
is in establishment of precise harbor 
traffic control. Harbor radar installa- 


nr. 


tions are described by Bendix as ex- 
pensive, but economical when all- 
weather safety is needed, as well as 


speed and efficiency in large scale har- 
bor operations. 


NEW VIDEO STATION 
Construction of a foundation and 


towerbase for WOR’s television sta- 
tion in Washington, D. C., is under 
way. Call letters of the new video 
station of the Bamberger Broadcast- 
ing Service will be WWBR. 

The 300-foot tower will be erected 
t 40th and Brandywine Sts., the high- 
est point in the District of Columbia, 
412 feet above sea level. The top of 
the television antenna will have an 
over-all height of 700 feet above sea 
level. 

The tower will hold platforms for 
short wave, microwave and television 
receiving and transmitting equipment. 


TELEVISION IN INDUSTRY 

The Utiliscope, a sight-transmitting 
system described as the first success- 
ful use of television in industry, has 
been developed jointly by the Farns- 
worth Television and Radio Corp. of 
Fort Wayne, Ind., and the Diamond 
Power Specialty Corp. of Detroit. 

Expected to play an important part 
in increasing efficiency and safety in 
industry, the Utiliscope has been in 
operation the past nine months at 
Consolidated Edison’s huge Hell Gate 
Station Power Plant in New York. 
There it is used to show the water 
level in a boiler 325 feet from the main 
control room and separated from it 
by eight floors, a building wall and 
other obstructions. 

Further information may be 
tained from Farnsworth. 


ob- 


FACSIMILE ADVANCEMENT 

A patent on a spring loaded, 
compensating printer bar for 
facsimile recorders 
to William G. H. Finch, president of 
Finch Telecommunications Inc., man- 
ufacturers of numerous facsimile de- 
vices. 


self- 
use in 
has been awarded 
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The new instrument employs a ro- 
tating helical contact to distribute the 
received facsimile signal to the ap- 
propriate portions of the sensitized 
paper. The spring arrangement as- 
sures uniform recording pressure at 
all points and also makes the blade 
self-adjusting for wear of both blade 
and helical contact. 

The printer bar was granted U. S. 
Patent No. 2,413,962. 


RESISTANCE WELDING 

For outstanding papers on resist- 
ance welding, with significant infor- 
mation on theory and practice in- 
cluded, the Resistance Welder Manu- 
facturer’s Association will award cash 
prizes totaling $2000 at the fall meet- 
ing of the American Welding Society, 
which will appoint contest judges. 

The best paper emanating from an 
industrial source, consulting engineer, 
private or government laboratory, or 
the like, will get $750, with $500 of- 
ered for the second best paper and $25C 
for the third best. 

A prize of $300 will be awarded for 
the paper, emanating from a univer- 
sity source, either instructor, student 
or research fellow, which is the great- 
est original contribution to the ad- 
vancement and use of resistance weld- 
ing. Second best will receive $200. 

Minimum length of papers must be 
2500 words and the closing date of the 
competition is July 31. 

Additional and complete details 
may be obtained from the Resistance 
Welder Manufacturers Association, 
Citizens Building, 850 Euclid Ave., 
Cleveland 14, O. 


RADAR FOR TRANSPORTS 

A small, simplified radar to weigh 
about 100 pounds and compact enough 
for the average commercial or military 
transport plane is under development 
by General Electric Company’s Elec- 
tronics Department at Syracuse, N. Y., 
in accord with a contract awarded re- 
cently by the Air Material Command 
at Wright Field, Ohio. 

Being designed to help remove some 
of the hazards of flying in darkness, 
fog or storm, the new unit is expected 
to increase the efficiency of “all- 
weather” airlines operations. . 

The radar is to be a further improve- 
ment over the military light-weight 
unit G-E built for the Army Air Forces 
during the last months of the war. 
This wartime radar, APS-10, with 
auxiliary power supply, weighed about 
150 pounds and was operated by five 
controls, in contrast with the 500- 
pound, 34-control unit previously em- 
ployed. 

An outstanding feature of the new 
airborne radar will be its gyroscopi- 
cally-stabilized antenna to leave the 
picture presented to the pilot unaf- 
fected as the plane banks, climbs or 
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dives. This refinement is expected to 
remove one of the main limitations to 
general use of the equipment dur- 
ing maneuvering flight. Power of the 
new radar will be increased eight 
times over the APS-10 version and 
maintenance provisions will be sim- 
plified. An extension of the present 
maximum range of 90 miles of the 
APS-10 is also anticipated. 

While the new unit is not expected 
to be able to identify individual sky- 
scrapers over New York, for instance, 
it will tell the pilot where he is in re- 
lation to ground objects he can iden- 
tify and help him to avoid such struc- 
tures as the Empire State building. 
In mountainous terrain, the G-E war- 
time radar can be adapted to indicate 
the direction and distance of moun- 
tain peaks and can give altitude of the 
aircraft regardless of barometric pres- 
sure. At airports which cannot afford 
blind landing facilities it can be used 
in conjunction with beacons for emer- 
gency blind approaches. 

The unit can locate severe 
storm areas over land and sea, though 
it cannot see 


also 


into intense storms. 
Pilots can either avoid such areas or 
fly through storm “soft spots” as in- 
dicated on the radar screen. 


NEW ENGLAND MEETING 

An all-day New England radio en- 
gineering meeting is being planned 
for May 3 in Cambridge, Mass., by 
the North Atlantic Region of the In- 
stitute of Radio Engineers. 

Six technical exhibits by 
leading manufacturers of the area, a 
luncheon 


sessions, 
and a will be in- 
to which any- 
one interested in radio and electronic 
engineering is invited. The entire pro- 
gram will take place at the Continen- 
tal Hotel, Cambridge. 


banquet 
cluded in the meeting, 


RECENT LITERATURE 
FM by Federal 

Booklets on Federal 10, 20 and 50 
kw. FM transmitters, FM square loop 
antenna, and 5 and 50 kw. AM trans- 
mitters may be obtained by writing to 
the Federal Telephone and Radio 
Corp., 591 Broad St., Newark 1, N. J. 
AlSiMag Property Chart 

The first chart on the mechanical 
and electrical properties of AlSiMag 
Ceramics to be published in about five 
years, Chart No. 346, has been re- 
leased and is available to executives 
and engineers through the American 
Lava Corp., Chattanooga 5, Tenn. 
Demornay-Budd Catalogue 

The latest catalogue of standard 
microwave components and test equip- 
ment of Demornay-Budd, Inc., is avail- 
able by addressing the company’s Elec- 
tronic Sales Division, 475 Grand Con- 
course, New York 51, N. Y. OQ 
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Vv. H. F. Tuner 


(Continued from page 5) 


ode, when used as a converter, both as 
to input resistance and low noise, have 
been well established. These charac- 
teristics suggest the application of a 
double superheterodyne circuit. One 
such circuit* has been developed in 
which a single oscillator is used for 
both converters. This basic principle 
has been adapted to the present de- 
sign. 

Referring to the diagram in Fig. 5, 
the triode V, serves both as an oscil- 


lator and first converter, and triode 
V., serves as the second converter. 
Oscillator voltage injection for the 


second converter is obtained through 
the coupling capacitor from the plate 
of V,. V, and V, are sections of the 
7F8 twin-triode tube. 

The frequency relationships are 
given in Fig. 5. The oscillator F. 
beats with the incoming signal F, to 
produce the intermediate-fre- 
quency F’,, which is variable. F, then 
beats with the same oscillator fre- 
quency F’. in 
produce the 


first 


the second converter to 
intermediate-fre- 
is 43 me. With a 
100 mc. signal the oscillator frequency 


second 
quency F’., which 
is 47.85 mec. and the variable interme- 
diate 

The 
sistance of 
first 


frequency is 52.15 me 
input re- 

the 

converter 

can be increased 
by making its 
plate circuit in- 
ductive at the 
frequency to 
which the anten- 
na circuit is 


tuned. The grid 
circuit load- 
ing due to gr'd- 
plate capacity 


then contains a 
negative resis- 
tive component, 
thereby neutral- 
izing some of the 
positive 
ance due to the 
transit time. 

The following 
formulas are 
given for use in 
the design of 
short-length co- 
axial transmis- 
sion lines such as 
are used in this 
tuner. The fol- 
lowing symbols 
and 
used: 

L—Inductance 
in microhenrys 

l1—Length, in. 


resist- 


units are 
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u—Relative 
powdered iron. 
For the line*® shown in Fig. 4A: 


ring permeability of 


) 
L 0117/ log, a 1) 


For the line shown in Fig. 4B which 


is completely filled with powdered 
iron: 

) 
L .0117ul log; . (2) 


For the line shown in Fig. 4C with 
a powdered iron slug of the configu- 
ration shown, inserted its full length 


L 01171[ log, (5 “ 


Ds + d(u 1) a 
D. + d(u + 1) 

When a maximum impedance (10 to 
1) conductor diameter 


the formulas (1), (2), 
plify to (4), (5), 


ratio is used 
and (3) 


and (6) respectively 


sim- 


L 0117/ (4) 
L O117 2) 
) 
I 01171{ log ~ 
Ds + d(u 1) 
u log, D: 4 du i i | tH 


The effective permeability #,,,,, of 
the slug shown in Fig. 4C is obtained 


by dividing (6) by (4), or 


The Lyons Chronometric Hand Tachometer is 
designed to provide exceptionally precise meas- 
urement of constant rotary and linear speeds. 


Produced in two types, 0 to 1000 RPM and 0 to 
10000 RPM, graduated in 1/5 RPM and 2 
RPM subdivisions respectively, the Lyons has 
an overspeed allowance of 100%, is durable 
and entirely trustworthy. 


BOULIN INSTRUMENT CORPORATION 


PORTABLE AND STATIONARY CENTRIFUGAL 
PORTABLE CHRONOMETRIC AND STROBOSCOPIC TACHOMETERS 


65 MADISON AVENUE, NEW YORK, N. Y. 


TACHOMETERS 
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The Q of a coaxial transmission line 
with a 10 to 1 ratio of outer to inner 


conductor diameters, shown in Fig. 
4A, is given by®: 
Q= 802 Divf...... (8) 


the frequency in cycles 
Eqt. (8) applies only to 
the magnetic 


where f is 
per second. 
a line having air for 
medium. 

Thus for a line having an inner con- 
ductor diameter of 0.080 inches and an 
outer diameter of 0.800 inches, a Q 
of 640 is obtained at 100 mc. A 60 
uufd. capacitor resonates with 0.031 
microhenrys at 115 me. The length 
of line required is given by Eqt. (4), 
which is 2.65 inches. 

Powdered iron having a ring per- 
meability of 3.5 is available, making 
it possible to choose the dimensions 
D,, D., and d of Eqt. (7) to realize a 
Hepp, Of sufficient magnitude to cover 
the 88 to 108 mc. band. 

The dial calibration of the v.h.f. 
tuner is between a straight line fre- 
quency and a straight line inductance. 
It gives about the same amount of 
“bunching” at the high frequency end 
that a gang condenser gives. By slop- 
ing the inner conductor as shown in 
Fig. 7 the calibration can be made to 
approach a straight line frequency 
over its useful range. 

In this double superheterodyne sys- 
tem of reception the maximum to 
minimum frequency ratios of all of 
the tuned circuits are different. Track- 
ing is obtained by using different 
lengths of transmission lines, thereby 
obtaining the required for each 
circuit. 


LRFR 


The circuits are aligned by adjust- 
ing the position of the cores at the low 
frequency end of the band and adjust- 
ing the capacity at the high frequency 
end. 


Fig. 7. Permeability tuned coaxial transmis- 
sion line having linear frequency calibration. 


—— 


26 


By providing for these two adjust- 
ments, close tolerances on the per- 
meability of the powdered iron slugs 
are avoided. 

Fig. 6 shows the warm-up drift of 
the oscillator, which is tuned with an 
effective capacity of 250 wuszfd. It 
should be noted that the oscillator is 
at approximately one-half the fre- 
quency of the signal and therefore the 
apparent drift is about twice that 
shown in the curve. The discrim- 
inator can be made broad enough to 
accept this amount of drift without 
distortion or compromising adjacent 
channel rejection unduly. 

The temperature coefficient of the 
coaxial transmission line was found 
to be + 32 parts per million per de- 
gree centigrade. The iron core intro- 
duced an additional temperature co- 
efficient of + 55 parts per million per 
degree centigrade. A ceramic Cca- 
pacitor with a negative temperature 
coefficient is used for compensation. 
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New Products 
(Continued from page 22) 
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ute to low r.f. resistance. These in- 
clude silver-plate copper contact ter- 
minals, large diameter copper-to-glass 
seals, and a multi-plate assembly 
brazed into a single unit. The new 
vacuum condensers have a capacitance 
of 100 upfd. 

Further information will be sup- 
plied by Raytheon’s Power Tube Divi- 
sion, Waltham 54, Mass. 


SOLENOID MOTOR 

Rotonoid, a unique power device de- 
veloped by Radio Condenser Co., Cam- 
den, N. J., operates as a_ solenoid 
except that it rotates through 180°, 
thereby producing torque instead of a 
thrust and consequently eliminating 
the necessity of connecting linkages. 

Originally designed for the opera- 
tion of radio tuning units, especially 
in automobile receivers, Rotonoid has 
wide-spread application in many fields 
ranging from electromagnetic valves 
to adding and calculating machinery. 


SYLVANIA C-R OSCILLOSCOPE 
Portability, low cost and practical 
design for radio set servicing and gen- 
eral service applications are the fea- 
tures of the new Type 131 cathode-ray 


oscilloscope being manufactured by 
the Radio Tube Division, Sylvania 
ENGINEERING pert. 


Electric Products Inc., 500 Fifth Ave.. 
New York. 

The signal frequency range is from 
15 to 40,000 cycles and the sweep cir- 
cuit of the device 


is built around a 


Type 884 gas triode oscillator. Rated 
at 105/125 volt; 50-60 cycle; 40 watt 
input, Type 131 weighs 18 pounds. 


DAVEN ATTENUATORS 

Attenuators with a built-in cueing 
control, having wide application in 
broadcast stations, recording studios, 
wired music service and the sound 
film industry, have been announced 
by the Daven Co. 

The control itself serves to transfer 
program material to a separate cue- 
ing amplifier, thus eliminating the 
need for additional switching devices. 
Provision is made at the extreme at- 
tenuation position for connecting the 
incoming signal to a cue circuit be- 
fore “fading in” the signal, with the 
result that a program can be smoothly 


brought in at the right time without 
the operation of additional switches. 

Further information on these units 
is available from the Sales Depart- 
ment of the Daven Co., 191 Central 
Ave., Newark 4, N. J. 


VHF FIELD INTENSITY METER 
Model 106 VHF Field Intensity Me- 
ter for use in the television and FM 
bands from 50 to 220 mc. has been 
developed by Clarke Instrument Corp. 
Enabling direct reading in terms of 
microvolts per meter without the use 


MARCH, 1947 


of charts, curves or calculations over 
a range of 5 microvolts to 10 volts, the 


instrument has a selectivity adequate 
for measurements on adjacent chan- 
nels 200 ke. apart. 

Additional information is 
able from the manufacturer at 
King St., Silver Spring, Md. 


obtain- 
910 


NYLON PHONOGRAPH NEEDLE 

A phonograph needle designed with 
a nylon knee between aluminum shaft 
and sapphire jewel tip to give finer 
record reproduction is being intro- 
duced by Webster-Chicago Corp. 

The nylon knee absorbs vertical 
shocks caused by the pinch effect of 


record grooves and levels out hori- 


zontal shocks of needle “bounce.” The 
internal resistance of nylon reduces 
needle scratch and surface noises and 
improves tracking at low needle pres- 
sure. 
TUBE TEST EQUIPMENT 

Equipment, consisting basically of 


four units, for life testing receiver 
type tubes under pulsed operating 
conditions, has been completed by 


Chatham Electronics, in cooperation 
with the Evans Signal Laboratory. 
The apparatus includes a control 
panel, power unit, pulse modulator 
and tube test rack. The power unit is 
designed to provide all potentials nor- 
mally required for receiver type tube 
testing. The modulator is designed to 
deliver a positive pulse, adjustable 
from 50 to 350 volts, to the grids of 
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the tubes under test. Pulse current 
of 10 amperes at an .01 duty cycle is 
available. 

Width of the pulse may be varied 
from 1 to 25 microseconds by means 
of plug-in type delay lines. Connec- 
tions are provided for monitoring the 
modulator pulse amplitude and repe- 
tition rate. 

Additional data may be obtained by 
writing Chatham Electronics, Equip- 


ment Engineering Dept., 475 Wash- 
ington St., Newark 2, N. J. 
—-—@~- 


Multivibrators 


(Continued from page 19) 


is used as a time-base gen- 
many television receivers. 
by a negative-going input 
multivibrator functions for 
the conventional man- 


(Fig. 7) 
erator in 
Triggered 
pulse, the 
one cycle in 
ner. 

Initially one triode 
while the other is cut 
tive action, resulting from applica- 
tion of the negative control] pulse, 
causes the first tube to conduct while 
the other is cut off. When the charge 
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current 
off. Cumula- 


draws 
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wil 
Vy, >> 
¥ RGE ~ | 
fea 
‘ asolt 
vote 
L 
002 2 
al 3500 
T 
> p+ 
Fig. 7. One-shot multivibrator 


used as horizontal time-base os- 
cillator for television receivers. 


on condenser C (Fig. 7) decreases, 
the bias across the cathode resistor 
drops, and potentials on the 
electrodes revert to their original 
values. The circuit is then ready for 
another cycle of operation. The large 
negative bias on the grid of tube V 
is responsible for the triangular shape 
of the output wave. 

The multivibrator is also used in 
television for frequency division. In 
the circuit (Fig. 8), an input fre- 
quency of 3000 cycles is used to syn- 
chronize a multivibrator normally 
oscillating at about 500 cycles. By the 


tube 


use of tuned circuits in (external) 
stages following, satisfactory fre- 
quency division of 6 to 1, and even 
much higher, can be obtained. Such 


arrangements are commonly used in 
television synchronization signal gen- 
erators to obtain waveforms of any de- 
sired frequency of recurrence. 


Use in Radar 


A wide 
circuits 


multivibrator 
radar and other 


variety of 


are used in 
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WATERMAN PRODUCTS 


INDUSTRIAL AND TELEVISION 


MODEL 
S-11-A 


AN OSCILLOSCOPE OF UNUSUAL VERSATILITY and UTILITY 
LIGHT... COMPACT... EFFICIENT 


... and the 


A 3-inch oscilloscope for measuring AC and DC...Amplifiers for 
vertical and horizontal deflection as well as intensity ... Linear time 
sweep from 4 cycles to 50 ke with blanking of return trace... Sen- 
sitivity up to 100mv/in .. . Fidelity up to 350 kc through amplifiers . . . 
Attenuators for AC as well as for DC ... Push-pull amplifiers . . . Anti- 
astigmatic centering controls... Trace expansion for detail observations. 


Direct connections to deflecting plates and intensity grids accessible 
from rear...Retractable light shield...Detachable groph screen 


..- Handle... Functional layout of controls. 


Light weight: 8% Ibs... 
Portable size: 11x 7“x5"... 


WATERMAN PRODUCTS COMPANY 


INCORPORATED 


PHILADELPHIA 25, PENNSYLVANIA 
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GENERAL PURPOSE 
POCKETSCOPE 


MODEL S-10-A 


Widely known, widely 
used by engineers, in- 
dustry, amateurs and 
laboratories for con- 
venient, efficient and 
accurate testing and 
measuring require- 
ments... an instru- 
ment of versatile 
application and de- 
pendable performance. 
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pulse-controlled electronic apparatus. 

A one-shot multivibrator (Fig. 4) 
provides a square wave for triggering 
a time base generator. Circuit opera- 
tion is similar to that described pre- 
viously, the output being coupled 
directly from the plate of the first 
stage to the sweep stage of the equip- 
ment. 

Radar applications also include use 
of the multivibrator to modulate 
radio frequencies in order to obtain 
squared pulses of rf. energy. 

A balanced multivibrator is often 
used as a master oscillator in radar, 
similar to the arrangement shown in 
Fig. 6. Two outputs are taken from 
this oscillator; both similar in shape 
and amplitude—since they are taken 
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Fig. 8. Typical multivibrator 
used for frequency division (6 to 
1) in television timing circuits. 


from opposite points of a symmetrical 
circuit. But they lag each other by 
180 degrees, a time delay which is put 
to important use in radar for syn- 
chronization of many precisely timed 
The switch provides 
selection of any of 5 fixed frequencies 
of multivibrator oscillation, by vary- 
ing the time constant of the grid cir- 


Stages. range 


cuit. In principle, however, the cir- 
cuit functions as a conventional, 
basic, free-running multivibrator. 
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Remote Amplifier 
(Continued from page 13) 


used which heats simultaneously with 
the amplifier tubes thus preventing 
voltage surges. Because these close- 
spaced rectifier tubes sometimes short 
circuit from cathode to plate, S, is 
wired in such a manner as to guard 
against this trouble since both recti- 
fier tube elements, except the heaters, 
are paralleled and a shorted rectifier 
tube would negate the effectiveness 
of the tube change switch S,. Refer- 
ring to Fig. 3, note that S, is wired so 
that two poles are for heater bank 
switching, the third pole switches the 
cathodes of the 84/6Z4s and the fourth 
pole switches the plates of the 84/6Z4 
tubes. Thus, a shorted 84/6Z4 is com- 
pletely isolated when the switch 8, is 
is thrown. Incidentally, a shorted 84 
6Z4 would blow the line fuse, there- 
fore the tube change switch S, must 
be thrown before replacing the blown 
fuse. 

Ample plate filtering is employed in 
addition to the added filters and de- 
coupling circuits in each tube, there- 
fore single section choke CH, is suffi- 
cient. The milliammeter is bypassed 
by C,, because the center tap of the 
high voltage winding carries consid- 
erable a.c. and goes through a rather 
long meter impedance path before 
going to ground. 

The center tap of the heater wind- 
ing is returned to the cathode of V 
through a filter comprised of R.,, and 
C,,. This places the 
heater winding at a plus potential of 
8 volts and reduces to a minimum any 
hum due to cathode leakage in tubes 
V. and V 


arrangement 


Incoming program lines are con- 


Fig. 4. 


nected by a male plug to P,. An ex: 
ternal ground, if necessary, is also 
connected through P.,. 

All parts are electrically oversized 
by at least 100 per-cent, and are of 
standard reliable manufacture. Parts 
failures due to overload should be 
nonexistent. As a further precaution 
against moisture, humidity and other 
corrosive elements, a small muslin 
bag of silica gel which is an active 
dehydrator is tucked away somewhere 
within the cabinet. The silica gel also 


inhibits contact oxidation in the 
switches, plugs and sockets. 
Wiring 

Heater circuits are wired in first 


using twisted solid No. 20 wire, well 
away from the input circuits. The 
output lines are then bundled from S,, 
and run to the Jones 12 contact socket 
P.. Resistors and condensers are then 
wired into their circuits as directly as 
possible. Fig. 4 illustrates the wiring 
technique. All grounds from each cir- 
cuit element requiring grounding are 
returned to one point on the chassis 
which is made convenient by using a 
number of long-spaded solder lugs 
passed through a 6/32 screw. Pins 1 
and 6 on sockets V, must be grounded. 

Microphone and phono connectors 
should be insulated from the front 
panel by extruded fiber washers in 
order to return the shells of these 
connectors to the central grounding 
point. Cloth-covered shielded single 
conductor cable is used between the 
input connectors and their circuit ter- 
mination. Small cable clamps and tie 
strips are valuable assets for a neat 
job. 


Professional panel lettering is at- 
tained with the Millen 59001 Panel 


Marking Kit Decalcomanias. This let- 


Bottom view of chassis shows wiring and location of components. 
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tering, particularly after lacquering, 
is very resistant. 

Pilot lights are 12-16 volt rated and 
give sufficient illumination although 
operated on 6.3 volts. They should 
operate indefinitely. 

The circuit has a usable mike gain 
of about 70 db. and about 30 db. for 
the phono input. This permits the 
pots to be turned up 60 to 85 per-cent 
of full rotation using crystal mikes of 
between —45 to —60 db. output. Ex- 
ceptionally smooth gain variation for 
mixing, fade-ins and fade-outs is thus 
attained. 

The noise level is down —62 db. 
relative to a 500 ohm resistance loaded 
output of plus 6 db. Frequency re- 
sponse is flat within % db. from 100 
to 9500 cycles. A 50 cycle limit within 
16 db. can be obtained by using larger 
values of audio coupling capacitors. 
This low frequency feature, though 
is not usually desirable since more 
equalization together with its attend- 
ant ills would be required at the other 
end of a program line. For lines of 
3 to 10 miles, or even longer, it would 
be expedient to decrease the audio 
coupling capacitors even further. 

Many functional possibilities of this 
amplifier outside the realm of broad- 
casting should suggest themselves in 
the general field of audio applications. 


Small Radio Tubes 


(Continued from page 11) 


smaller dimensions, the glazing tech- 
nique offers general advantage 
that the bulb can be made in a definite 
shape, accurate to 0.1 mm., and that it 
keeps this shape during the sealing. 
A particularly undesirable result of 
the softening of bulb and base plate 
calls for special mention. If the diam- 
eter is very small the whole base plate 
may become soft during the sealing 
process and the contact pins fall into 
an oblique position or even shift 
slightly out of place. The pins then 
have to be bent straight again, and in 
order not to crack the 
have to be made of a soft material, 
but then there is the risk that the 
pins may be easily bent when the tube 
is used and thus no longer fit the tube 
socket. 


the 


glass the pins 


With the glazing technique 
all these complications are avoided, 
the base plate retaining its shape per- 
fectly, thanks to the low sealing tem- 
perature. Thus with the small diam- 
eter of the A series as well as with the 
larger diameters of the B and C series 
the pins can be made of hard mate- 
rial. 

As far as the temperature of the 
cathode during the sealing process is 
concerned, the diameter of the tubes 
could have been chosen considerably 
smaller than 22 mm. It is mainly the 
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capacities and the losses of the leads 
which now set the limit. How far the 
diameter can be reduced now depends 
in the first place on the number of 
pins to be placed in the base plate; 
in the second place it depends on the 
heat development in the tube, which 
determines the working temperature 
of the envelope and thus affects to a 
large degree the dielectric losses and 
any electrolysis of the glass between 
the pins. 

The number of pins needed and also 
the heat development vary widely for 
different types of tubes. For a recti- 
fier tube for a radio set four pins is 
enough; for the most complicated 
tube of an ordinary receiver, namely 
an indirectly heated mixing tube for 
a triode-hexode system, at least eight 
pins are needed, six for the electrodes 
(the cathode is common to the triode 
and hexode parts and two pairs of 
grids can be interconnected) and two 
for the cathode heating. Thus in 
principle there could be a minimum 
diameter for each type, but obviously 
this would be very impractical, not 
only for the manufacture of the tubes 
but also for the designing of the set, 
where the object is the greatest pos- 
sible 


standardization of the compo- 
nents. Therefore one diameter has 
been chosen for the whole of the A 


series, large enough for the maximum 
number of eight pins and without risk 
of undesirable phenomena arising due 
to excessive temperature of the bulb 
with the highest total dissipation oc- 
curring in a tube for an ordinary re- 
ceiving set, namely 14 watts (devel- 
oped in a 9 w. output pentode, which 
has a long cathode for the sake of a 
large slope—and therefore a 
power of 4% w.). 

The desire for standardization first 
mentioned as one of the motives in the 
determination of tube dimensions has 
led to international agreements about 
these dimensions among manufactur- 


cathode 


Fig. 5. Joining bulb and base plate by glaz- 
ing technique. (A) Base plate with fused 
ring of glaze is laid loosely on edge of 
bulb. (B) As glaze melts, edge of bulb pene- 
trates glaze, making a vacuum-tight seal. 
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ers of tubes. The dimensions chosen 
by us for the A technique, just as those 
for the B and C technique, are now ac- 
cepted as standard dimensions also in 
the British and French radio tube in- 
dustries (British Valvemakers Asso- 
ciation and Compagnie des Lampes). 
Several structural details of the A 
tubes, mainly connected with the guid- 
ing mechanism to be discussed fur- 
ther on, were worked out in consulta- 
tion with the British Valvemakers As- 
sociation. 

The diameter of 22 mm. chosen for 
the A technique is also more than suf- 
ficient from the point of view of volt- 
age security. It was even found in 
the case of a special television tube, 
in which a peak voltage of 8000 volts 
eccurs, that that voltage could be ap- 
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BARGAINS ina 
radio parts and elec- 
tronic equipment 
MID-AMERICA 
offers EVERY 
MONTH to qualified 
quantity buyers 
through special bul- 
letins and fivers. 
Check the outstand- 
ing buys listed here 
against what you've 
been paying— then 
a 6 6get MID-AMERICA’s 
FREE CATALOG and 
bia MONTHLY BAR- 
GAIN BULLETINS! 


RELAYS 
CONDENSERS 
TRANSFORMERS 


\METERS © SWITCHES 


ure 5” Dynamic aker, 
= y\0- —= 450 ohm field, hum 
a buckingcoil, doub- 


le shicided 50L6 
transformer (lots 


MA AMERICA 
(a 


150 


VDCW (lots of 100) 3 
Dia. Mallory FP (lots of 100) 79¢c ea. 
ALUMINUM CONDENSER: 4 mfd-- 600 VDCW oil 
filled paper, 4%" high x 149" dia., equiv. to 8 mfd 

600 VDCW electrolytic; (lots of 100) .... 79c ea. 
DPDT ROTARY RADIO-PHONO or BAND 
SWITCH, *«" shank 1!,” shaft (lots of 100) 36c ea. 
ALLIANCE PHONO MOTOR, rim drive with 9” 
turntable (lots of 6) on .. $3.75 ea. 
ASTATIC HIGH FIDELITY PHONO PICKUP 
with Astatic L-72-A xtal (lots of 25) 1.95 ea. 
50L6 GT TUBES, std. brands (lots of 500) . 7Oc ea. 


For LOWER PRICES on LARGER QUANTITIES than those 
listed here write, wire 
MID-AMERICA’S store address, Dept. RE-37 


MID-AMERICA CO. Inc. 


WAREHOUSE 
2307 S. ARCHER AVE 
CHICAGO 16, ILL 


STORE 
ee 2412 S. MICHIGAN AVE 
CHICAGO 16, ILL. 


AUTOMATIC 
CONTROL ENGINEER 


Need graduate engineer with experi 
ence in automatt controls such as 
servo-mechanisms for experimental 
work covering automatic, hydrauli: 
and electrical controls and instru 
mentation used in process industries 
Must have creative mind and ability 
to assimilate and follow thru to com- 
pletion any new assignments. 


Box 444 


% Radio-Electronic Engineering 
18S N. Wabash Ave., Chicago 1, til. 
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Fig. 6. Detail of the sealing machine on 
which bulb and base plate are joined. 


plied between two diametrically op- 
posite contact pins with no fear of 
electrolysis of the glass or breakdown. 

In the U.S.A. very small tubes of all- 
glass construction have also been de- 
veloped in recent years with a diam- 
eter of only 17 mm. (so-called midget 
tubes). These tubes do not contain 
more than 7 contact pins; an indirectly 
heated mixing valve of the triode 
hexode type cannot, therefore, be made 
in that type, and an output pentode 
only if a smaller slope or a smaller 
power is accepted or if the objections 
of a high bulb temperature are taken 
into account. 


Construction of the Electrode 
System 


In general it is desirable to con- 
struct the electrode system in radio 
tubes so that it stands free of the wall 
on two or three supporting rods. This 
is not only simpler than supporting 
the system with rings or the like 
against the wall, but it also involves 
less danger of distortions when the 
system is being placed in the bulb. 
This free-standing construction, how- 
ever, becomes difficult when the diam- 
eter of the bulb is small, because of 
the risk of the electrode system strik- 
ing up against the bulb wall when the 
tube suffers shock or vibration, thus 
giving rise to all kinds of crackling 
noises when the tube is in use. 

The chosen diameter of 22 mm. is 
just large enough for the free-stand- 
ing construction to be used in most 
types of tubes, for instance a triode- 
hexode, a pentode, a diode-pentode, 
etc., all of which have a length of 43 
mm. 

The glazing technique is especially 
suitable for tubes for battery receiv- 
ers. In such tubes it is very impor- 
tant to limit as far as possible the 
power necessary for heating the cath- 
ode. This leads to the use of a di- 
rectly-heated cathode, and of the thin- 


nest possible wire (coated with a very 
thin layer of some good emitting 
oxide).* With the customary nickel 
wire it is impossible to go farther than 
20 microns because of its low tensile 
strength. It was for this reason that 
several years ago already Philips 
started using for their battery tubes 
a cathode of tungsten wire, which has 
a much higher tensile strength and 
can therefore be made much thinner. 
Tungsten wire, however, is more sen- 
sitive to oxidation than nickel wire. 
Here again the low temperature of 
sealing in the glazing technique offers 
a great advantage. The thickness of 
the cathode wire has now been reduc-d 
to 9 microns, for which a heating cur- 
rent of only 12.5 ma. is needed. 


Placing the Tubes in the Holder 


A radio tube and its socket must be 
so constructed that when the tube is 
placed in the socket the pins are al- 
Ways correctly matched to their con- 
tacts. This used to be accomplished 
in most cases by placing the pins in 
the base at unequal distances from 
each other, but with this method it is 
difficult to set a tube in its socket cor- 
rectly where the latter is placed in a 
less easily accessible position in a re- 
ceiving set; in the case of small glass 
tubes, where the old sealing technique 
made it necessary to use pins of soft 
material, the pins are sometimes 
forced when the tube is being set in its 
socket and this is apt to lead to cracks 
in the glass. 

Another method, which is used in 
the A series, as already in the B and C 
series, consists of placing the contact 
pins at equal distances apart and in- 
troducing a guiding mechanism to de- 
termine the position in the socket. In 
the case of the tubes of the B and C 
series, this consisted of a stud in the 
middle of the base plate. In the A 
series the mechanism is somewhat dif- 
ferent. To the lower part of the bulb, 
where it is constricted, a metal ring 
is cemented. This ring is provided 
with a stud in the form of a small 
rounded projection which fits into a 
corresponding groove in the edge of 
the tube socket (hence the name “Rim- 


*In these tubes the proportionately smaller 
cathode surface of the thinner wire has 
practically no effect on the tube character- 
istics. 
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16. Collins Radio Co. 
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lock” tubes). The fact that, thanks to 
the low sealing temperature in the 
glazing technique, the bulb keeps its 
shape accurately makes it possible for 
the metal ring to be fitted closely 
around the bulb with only a very small 
tolerance, without exceeding the diam- 
eter of 22 mm. 

The constancy of shape of the bulb 
even makes it possible to dispense 
with the metal ring and to blow the 
stud in the glass wall of the bulb it- 
self as a slight protuberance. In this 
way a remarkably simple construction 
is arrived at. For ultra-short waves 
this solution is of especial advantage 
since the metal ring would cause a 
very undesirable increase in the Cca- 
pacities of the leads. 
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Circuit Loading 


(Continued from page 8) 


a 10 per-cent decrease in C, during 
the cycle. It is immediately seen that 
the percentage change required for C,, 
is greater for smaller values of @ than 
for larger values of a. 

In case (4) instead of considering C. 
adjustable, the circuit element L is 
adjustable and C, fixed. Then apply 
these conditions to the parameters 
specified in case (1) and (2). For the 
low value of a, the operating point in 
the K-tan 5, plane would terminate at 
A. meaning that L would have to de- 
crease so that the ratio of L/C, would 
be equal to 0.0013. This amounts to a 
decrease of about 31 per-cent in order 
to maintain R, constant. However, for 
the large value of @ equal to 10, the 
terminating point would be B., which 
requires that L/C, increase to 0.0785. 
This amounts to an increase of about 
25.6 per-cent for L in order to main- 
tain R, constant. 

One might question the possibility 
of adjusting both L and C, in order to 
maintain R, constant throughout the 
heating cycle. This is possible but in- 
troduces additional complexities of 
two simultaneous drives for loading 
purposes. 

Instead of adjusting a series Ca- 
pacitance as C,,, it is possible to main- 
tain constant loading at the optimum 
value of Rz, by adjusting C,. This 
procedure permits 8 to vary so that a 
complete compensation of the varia- 
tion in R, due to changes in tan 6, is 
possible. This arrangement is alge- 
braically satisfied as @ approaches in- 
finity and then R, reduces to 


4+ g)4 IL 
R, = (1 + 8) NE 


Bat. (11) 
B tan 6, 
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Fig. 6. The adjustable tank circuit 
permitting satisfactory tube load- 
ing by varying the condenser C:. 


The functional relationship between 
8 and tan 6, is very simply obtained by 
letting R,/VL/C, equal k, then the 
value of C, must vary so that § sat- 
isfies 
—1+ V1 + 4# tan? 5, 
OR tan?s, COC 


B =- . (12) 
throughout the heating cycle. 

A practical dielectric heating unit 
incorporating the automatic adjust- 
ment feature where a is infinity and 
8 is adjusted to compensate for varia- 
tions in tan 4, is shown in Fig. 1. Two 
capacities, C,, are used because of 
the push-pull circuit used. The box 
shaped housings directly above the 
condenser-plate supports include mo- 
tor drives which raise or lower the 
plates as required during the dielec- 
tric heating cycle. Another unit which 
incorporates the features of case (3) 


with C, adjustable is shown in Fig. 2. 
The two capacities, each taking the 
place of C,, in Fig. 3 are used again be- 
cause of the push-pull circuit arrange- 
ment used. By referring to the photo- 
graph shown in Fig. 2 it will be no- 
ticed that the upper plates are fixed 
by means of insulator supports while 
the lower plates are motor driven so 
that a may be adjusted to compensate 
for the variation of tan 5, and § dur- 
ing the heating cycle. 

The analysis of the principles of cir- 
cuit loading in dielectric heating as 
presented in this article is available 
for future reference and application 
by referring to the operating chart. 
One will find other very useful and 
practical equipment information by 
carefully studying all the possibilities 
presented by this chart in addition to 
those presented here. 
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Fig. 7. Relation of voltage gradient and frequency for 


a given power concentration based on € tan 3; 1. 
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MARCH 
3-6, inc.—I.R.E. Convention and 


Radio Engineering Show, Grand 
Central Palace, New York City, with 
headquarters at the Commodore Ho- 
tel. In addition to the technical ses- 
sions, there will be a display of radio- 
electronic engineering equipment said 
to be the largest and most interesting 
ever assembled on one floor. 

17, 18, 19—Chieage Preduction 
Show and Conference, Stevens Ho- 
tel, Chicago. 

APRIL 

19—Chieage I1.K.E. Conference, 
Northwestern Technological Institute. 
This conference will feature an all- 
day series of technical sessions and 
discussions on the practical side of 
electronic engineering, with emphasis 
on applied electronics. 


MAY 

11-16, incl.—Natienal Radic Parts 
and Equipment Show, Stevens Ho- 
tel, Chicago. 

. + . 
MONTHLY MEETINGS 

Institute of Radio Engineers, 
Chicago Section. Don Haines, Secre- 
tary, CAPitol 6500. 

Dinner 5:45 P.M., Electric Club 38th 
floor, Civic Opera Building. Program 
7:00 P.M., 6th floor, Civic Opera Build- 
ing, 20 N. Wacker Drive. 

March 21—“Direct Viewing Televi- 
sion Receivers” by A. Wright and 
“Projection Television Receivers” by 
E. L. Clark, both of RCA Victor Div., 
Camden, N. J. 

+o . . 

American Institute of Electrical 
Engineers, Chicago Section. J. E. 
Hobson, Secretary, 35 W. 33rd St., 
Chicago 16, VICtory 3300. 

Supper, Ford Hopkins Cafeteria, 
3rd floor, Civic Opera Building. Food 
served from 5:30 to 6:15 P.M.; no 
reservations required. Program, 7:00 
P.M., 6th floor, Civic Opera Building, 
20 N. Wacker Drive. 

March 6—Communications Group 
“Wave Guides for Electrical Trans- 
mission” by W. A. Tyrrell, Bell Tele- 
phone Laboratories. 


March 13—Power Group. 
March 27—Electronics Group 


“Stratovision” by C. B. Nobles, West- 
inghouse Electric Corp. 
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Money IsN7 
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HAT do you want to 

save up a lot of 
money for? You'll never 
need the stuff. 


Why, just think of all 
the wonderful, wonderful 
things you can do with- 
out money. Things like— 
well, things like— 

On second thought, you’d better keep on saving, 
chum. Otherwise you're licked. 


For instance, how are you ever going to build that 
Little Dream House, without a trunk full of moolah? 
You think the carpenters are going to work free? 
Or the plumbers? Or the architects? Not those lads. 
They’ve been around. They’re no dopes. 


And how are you going to send that kid of yours 
to college, without the folding stuff? Maybe you 


WHERES My DOUGH ? 
i <. 


think he can work his way through by playing the 
flute. If so, you’re crazy. (Only three students 
have ever worked their way through college by 
playing the flute. And they had to stop eating for 
four years. ) 


And how are you going to do that world-traveling 
you've always wanted to do? Maybe you think you 
can stoke your way ,across, or scrub decks. Well, 
that’s no good. I’ve tried it. It interferes with ship- 


EVERYTHING- 


(OR 1s IT?) 


BY GROUCHO MARX 


board romances. 


So—all seriousness aside—you’d better keep on 
saving, pal. 


Obviously the best way is by continuing to buy 
U. S. Savings Bonds—through the Payroll Plan. 


They’ re safe and sound. Old Uncle Sam personally 
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guarantees your investment. And he never fobbed 
off a bum I.0.U. on anybody. 


You get four bucks back for every three you put 
in. And that ain’t hay, alfalfa, or any other field- 
grown product. 


Millions of Americans—smart cookies all—have 
found the Payroll Plan the easiest and best way 
to save. 


So stick with the Payroll Plan, son—and you 
can’t lose. 


SAVE THE EASY WAY...BUY YOUR BONDS THROUGH PAYROLL SAVINGS 


Contributed by this magazine [Fe 
in co-operation with the Magazine Publishers of America as a public service. 
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Type 410-R klystron. Con- 
nections shown are the 
accelerating and bunch- 
er resonating grids. 


Disc seal type of transmitting tube suit- 
able for ultra-high frequency operation. 


In generating microwaves various types of tubes 


may be used, ranging from conventional radio re- 
ceiving tubes to the more expensive magnetrons; 
each and every one has its special advantage. 


HE increasing utilization of ra- 

i dio principles for innumerable 

types of fixed, portable and mo- 
bile communication and navigation 
can only be achieved by the develop- 
ment of additional frequency spec- 
trum. 

Except in the most limited way, this 
must be accomplished by the devel- 
opment of tubes, circuits and tech- 
niques capable of functioning on wave- 
lengths shorter than ever before put 
to common use. The utilization of 
shorter and shorter wavelengths have 
now brought us into the microwave 
regions known as the ultra-high and 
super-high frequency bands. 

Ultra-high frequencies are those 
lying between 300,000 and 3,000,000 
kilocycles. Super-high frequencies are 
those between 3,000,000 and 30,000,000 
kilocycles. Together they represent 
those wavelengths shorter than 1 
meter and longer than 1 centimeter. 
One centimeter today is by no means 
the stopping point. It is merely a con- 
venient resting point on our road to- 
wards the infrared region which 
starts at about a hundredth of a cen- 
timeter. This will correspond to about 
three billion kilocycles. 


March, 1947 


Each time we halve the wavelength, 
such as from 2 centimeters down to 1 
centimeter, we double the amount of 
frequency spectrum previously con- 
sidered feasible to utilize. There is 
now no limit in sight as to the ulti- 
mate amount of frequency spectrum 
which may be developed in order to 
provide for existing or potential radio 
stations and services. The infrared 
light spectrum, and ultraviolet re- 
gions do not stop until a frequency of 
25,000,000,000 megacycles has been 
reached. 

Progress in the utilization of these 
frequencies becomes increasingly ham- 
pered as the wavelength is reduced. 
This is due to the wide differences of 
opinion between the conforming and 
non-conforming experts in their radio 
thinking. The conformists are much 
better educated and more formally 
trained as engineers and physicists. 
They also enjoy or dominate the best 
facilities and backing in their work. 
The non-conformists (which include 


* The author is co-inventor of the Fonda- 
Freedman series of inventions which make pos- 
sible the utilization of conventional radio tubes 


to generate ultra- and super-high frequencies 
He is the author of the book ‘‘Two-Way Radio” 
published by Ziff-Davis Publishing Company. 


GENERATING 
MICKOWAVES 


By SAMUEL FREEDMAN* 


Typical magnetron capable of develop- 
ing about 300 kw. peak power for radar 
pulsed power transmission. It contains 8 
cavities and is designed to operate fix- 
ed frequency in the 3000 mc. region. A 
magnet fits against the flat surfaces. 


the author) have, however, made many 
worthwhile contributions to the art. 
They do it in direct conflict with prior 
mathematical and theoretical concep- 
tions of the limitations believed to be 
involved. Past experience indicates 
that many revolutionary developments 
originate with non-conformists. The 
ultimate development of such ideas, 
however, require the large scale par- 
ticipation by the conformists. The 
latter make their advanced mathe- 
matics and theories fit the new facts 
or discoveries by taking into account 
some new relevant factor which was 
not previously known or adequately 
evaluated. 

As tubes are utilized for micro- 
waves, problems arise which were of 
little concern at the lower frequencies 
of the past. These problems are as 
follows. 

1. Inter-electrode capacitance as 
represented by the metallic tube ele- 
ments and the spaces between them. 
This capacitance, small as it may be, 
makes it difficult, or impossible, to 
resonate the associated circuit high 
enough in frequency or low enough in 
wavelength as required when operat- 
ing on microwaves. 
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2. Transit time as represented by 
the amount of time which it takes an 
electron leaving the cathode to reach 
the plate or anode. Even though this 
time may be as short as a billionth of 
a second, it is equal to the time it 
takes 30 cycles to dévelop on a wave- 
length of 1 centimeter. When the 
transit time exceeds about an eighth 
of a cycle, the tube and circuit begin 
to seriously misbehave by conven- 
tional techniques. 

3. Phase shift or reversal resulting 
from the fact that the electron leav- 
ing the cathode will arrive at the plate 
considerably different with respect to 
its relative position for the oscillat- 
ing cycle. 

4. Miscellaneous factors such as grid 
conductance, skin effect, dielectric 
losses, direct radiation dy the tube ele- 
ments and radiation of the connecting 
leads. These losses, while present and 
recognized, may be sufficiently con- 
trolled or compensated for by efficient 
techniques. They are not as serious 
as the first three problems enumer- 
ated above. 

The principal consideration in mi- 
crowave utilization is tubes to gen- 
erate or detect such extremely high 
frequencies. This is achieved today 
by the following tubes or techniques: 

1. The klystron or other forms of 
velocity modulated tubes. 

2. The magnetron or tubes where a 
magnetic field serves in lieu of a grid. 

3. The lighthouse or other forms of 
disc seal tubes. 

4. Conventional tubes in special 
simple circuitry such as the Bark- 
hausen-Kurz and the Fonda-Freedman 
techniques. 

In any tube, three prime provisions 
must be recognized, namely: a. The 
production of electrons such as by 
heating of a cathode. b. The control- 
ling of electrons produced by the cath- 
ode through the use of grids suitably 
biased or energized. The exception 
will be the magnetron where a mag- 
netic field serves this purpose, c. The 
gathering up of the electrons and 
making them available as_ useful 
power in an external circuit. This is 
normally the function of the plate or 
anode. It ceases to be so in the case 
of the Barkhausen-Kurz technique or 
in certain types of velocity modulated 
tubes where the grid is kept more 
highly positive than the plate. 

The klystron or velocity modulated 
tube is as different from a conven- 
tional tube as amplitude modulation 
differs from frequency modulation. A 
conventional tube depends primarily 
upon the numbers of electrons, where- 
as the velocity modulated tube de- 
pends on the changes in the velocity 
of electrons as they travel from the 
cathode to succeeding tube elements. 
Any impressed signal manifests itself 
by the speeding up or. slowing down of 
the electrons. This includes the over- 
taking of slower moving electrons by 
faster moving ones with the result 
that they bunch up along the electron 
path. 

This type of tube contains the fol- 
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The first satisfactory working model of the Fonda-Freedman technique wherein a 6N7 
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tube developed frequencies in the 300-3000 mc. region. Author reports that later ver- 
sions reached all frequencies between 100-50,000 mc. Photo shows complete transmitter 
exclusive of conventional power supply needed for either c.w. or tone transmission. 


lowing: a. A heater to heat the cath- 
ode. b. A cathode to emit electrons. 
c. An electron gun or path to beam 
the electrons which are accelerated in 
the space between the cathode and the 
first pair of accelerating grids. d. A 
pair of closely spaced accelerating 
grids which are kept highly positive 
to attract and accelerate the electrons 
through its perforations to the 
buncher grids except for those which 
strike the grids. e. A pair of “buncher” 
or “resonator” grids which are acted 
upon by the electrons that were both 
accelerated and able to get through 
the accelerating grids. 

The acceleration of the electrons in 
passing the highly positive accelerat- 


ing grids corresponds to a small frac- 
tion of a cycle of time even at micro- 
wave frequencies. A radio frequency 
field in the buncher resonator pro- 
duces an alternating or oscillating 
electric field between the buncher 
grids. Electrons in transit will either 
be speeded up, slowed down or pro- 
ceed in a normal manner depending 
on the state of the oscillating field as 
the electrons pass the buncher grids. 
This change in velocity gives the tube 
technique the namé of “velocity mod- 
ulation.” Since some electrons ap- 
proach the grid as it becomes less 
positive while others do so as it be- 
comes more positive, a situation exists 
(Continued on page 125) 


Author at work in his laboratory. Photo shows preliminary working models of micro- 
wave transmitting. receiving. modulating, and electromagnetic horn equipment. 


Panel view of home-built unit. 


20-80 meters can be covered with 2 sets of plug-in type coils. 
Tuning condenser, C,;, is shown to the left and C, to the right. 


By 


JOHN F. CLEMENS, 
WS9ERN 


Complete construction data fora 
50-watt transmitter-exciter, with 


built-in power supply and using 


a variable frequency oscillator. 


Variable Frequency 
» TRANSMITTER-EX 


‘WOR those whose ham activities 
are restricted to a limited space, 
some ingenuity is necessary to 

build a transmitter which will permit 
a reasonable degree of operating suc- 
cess. The transmitter described here 
was designed primarily for compact- 
ness and makes a fine low-power 
transmitter or exciter for the operat- 
ing table. For transmitters of under 
100 watts an e.c.o. is almost a neces- 
sity these days as there is little chance 
of blasting a channel through the 
QRM. Considerable care has been ex- 
pended on the e.c.o. in this transmitter 
to secure freedom from drift and 
roughness. Oscillator keying permits 
break-in operation and monitoring in 
the receiver. The keying is free from 
clicks and chirp and the signal quality 
will require no apology. Although this 
rig is operated on forty and eighty 
meters, a new set of coils will permit 
operation on twenty. Ten meter op- 
eration cannot be obtained without 
another doubler stage, unless the e.c.o. 
is operated on forty meters, and al- 
though several commercially built 
transmitters have adopted this ex- 
pedient, it can hardly be considered 
good practice. 


All amateur bands between 
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An investigation of numerous e.c.o.’s 
has revealed several facts which 
should be of interest to anyone plan- 
ning a variable-frequency exciter. 

First of all, mechanical stability is 
of prime importance. Although this 
fact is so well known as to be a tru- 
ism, the method of achieving this me- 
chanical stability does not always re- 
sult in improved electrical stability. 
The only major item worthy of spe- 
cial mention is the method in which 
the e.c.o. tuning condenser is mounted, 
i.e., On a sub-panel attached, not to 
the chassis, but to the front panel. 
This method of mounting, in conjunc- 
tion with the use of the National Type 
N dial which mounts on the front 
panel, prevents thrust forces from be- 
ing transmitted to the variable con- 
denser bearings. Those who have built 
e.c.0.’s have probably experienced in- 
stability from thrust force on the tun- 
ing condenser which is manifest as a 
frequency variation when the panel 
on the v.f.o. is touched or pushed. A 
double-bearing tuning condenser is 
used as an additional measure to in- 


sure stability. In tests with a number 
of different models, the double-bear- 
ing type of condenser showed a marked 
superiority over single-bearing types 
in eliminating backlash. The National 
Type N dial has proven satisfactory 
for v.f.o. use since it has high torque, 
no backlash, perfectly smooth action 
and a vernier scale which can be read 
accurately to one part in 1000. Other 
components of the oscillator, the tube, 
coil, and associated parts, are also 
rigidly mounted inside the e.c.o. com- 
partment. The tube and coil sockets 
are raised one inch above the chassis 
by brass spacers so that the underside 
of these sockets is also inside the 
shield chamber. 

The cut-and-try method of deter- 
mining the tuning range of the oscil- 
lator can be eliminated by a few sim- 
ple calculations. As an example, let 
us suppose it is desired to cover 1750 
to 2000 kilocycles with the e.c.o. When 
doubled, this will, of course, tune the 
entire 80 meter band. From the for- 
mula, f = 1/2*V LC, it is evident that 
frequency varies inversely as_ the 
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Tr 
it + 500 v. 
3Vv. 
CHI 
we -—~—~—4 Ri4 R,— 25,000 ohm, 2 w. res. 
Ro, Rs—25,000 ohm, 2 w. res. 
R,—5000 ohm, 1 wm. res. 
R,— 150 ohm, 10 wm. res. 
R.—5000 ohm, 10 wm. res. 
R-—20,000 ohm, 1 wm. res. 
RFCS c2i ce2 R.—400 ohm, 10 w. res. 
: a as yas R,— 50,000 ohm, 10 w. res. 
T “a Ryo—10,000 ohm, 2 w. res. 
Ry,—47 ohm, 2 w. res. 
( | . Ryo— 35,000 ohm, 10 wm. res. 
~ Riy—250 ohm, 20 w. res. 
RFC6 tt Riy— 35,000 ohm, 50 wm. res. 
Cy, Cis, Cygp—140 uwufd. var. cond. 
st, ae. 


L,, Le, Ls, Le—See coil table 
Ls—No. of turns depends on antenna feeder 
system used 


RFC,—1 mh. r.f. choke 


RFC,, RFC., RFC, RFCs, RFCg—2.5 mh. r.f. choke 


T,—Power trans. 778 v. ct. @ 200 ma.; 5 v. @ 


3 amps.; 6.3 v. ct. @ 4 amps. 
CH,—10 hy., 60 ma. filter choke 
S;, ® S,—S.p.s.t. toggle sw. 
J,;—Closed circuit jack 


C.—400 ypufd. zero coefficient ceramic cond. Cn—12 ufd., 600 v. elec. cond. 
Cs—300 pufd. zero coefficient ceramic cond. Co—8 ufd., 450 v. elec. cond. 


Cy, Cs, Co—.002 ufd., 400 »v. cond. 
Cr—100 pufd. mica cond. 
Cy—.003 ufd., 200 ». cond. 
Co, Cir—.05 ufd., 600 v. cond. 
Cio —50 wufd. mica cond. 
Cy—.05 pufd., 200 v. cond. 
Ci—.01 pfd., 600 ». cond. 
Ci —.03 ufd., 600 »v. cond. 
Cis—3-30 uufd. trimmer cond. 
Ciw—.01 pfd., 200 v. cond. 
Cyw—.02 ufd., 600 v. cond. 
Coyr—.05 ufd., 400 v. cond. 


Je—Open circuit jack 


1—6SJ7 

1—6AG7 

1—6L6 1—83 
1—807 1—VR90 


Schematic diagram of transmitter-exciter. 


square root of the tuning capacity. 
Therefore, the capacity ratio (maxi- 
mum capacity across the tuned circuit 
divided by minimum capacity across 
the tuned circuit) will be the square 
of the frequency ratio. The inverse 
relationship may be forgotten since it 
only means that the highest frequency 
will be obtained at minimum capacity 


Rigid mounting of all parts is desirable for stable opera- 
Variable condenser shown is in the 6L6 plate circuit. 


tion. 
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and vice versa. The frequency ratio 
in this case is 2000/1750, or 1.142. The 
square of 1.142, or 1.306 is therefore 
the needed capacity ratio. 

We must now decide what size tun- 
ing condenser to use, remembering 
that high-C circuits are a must for 
e.c.o. stability. The largest capacity 
generally available in the midget va- 


In constructing this unit provision has been made for either oscillator or final amplifier keying. 


riety of condenser is the popular 
140 uufd. type and we will choose this 
value. We may estimate its minimum 
capacity at about 15 szsufd. We have, 
therefore, a variable capacity of 140 
— 15 or 125 uxfd. We now know that 
(125 + C)/C = 1.306 from which C 

408 uufd. C in the above equation is the 

(Continued on page 158) 


The oscillator stage (top view) is built in the shield box 
shown in upper left hand corner to provide circuit isolation. 


MIDGET 
4-WATT 
AMPLIFIER 


By EARL SNADER, Jr. 


A compact, easy-to-build audio 
amplifier that features both 


phono and microphone inputs. 


NE of the chief difficulties en- 
a9 countered in the construction 
of high gain audio amplifiers 
is the presence of hum. This difficulty, 
involving the use of a certain mini- 
mum number of filter components and 
provisions for shielding, places severe 
limitations on the minimum size nec- 
essary for high gain amplifiers with 
any significant level of output: It is 
extremely difficult to conserve in space 
to a significant degree in the con- 
struction of amplifiers of this type. 
Here is an amplifier which is unique 
on several counts. Most obvious is its 
small size. With the tubes inserted, 
the over-all measurements are four 
inches wide by three inches deep by 
only five inches high. Phonograph am- 
plifiers with these approximate di- 


Schematic diagram of five-tube audio amplifier. 


ae 


Over-all view of home 
built amplifier. 
that input jacks are 
located on the side 
flanges of the unit. 


mensions are relatively common. But 
this amplifier includes a microphone 
channel, designed to operate from the 
output of a low level crystal or dy- 
namic microphone. It also has a sep- 
arate phonograph channel, designed 
to operate from the output of a crys- 
tal phonograph cartridge of the low- 
voltage type. The power output stage 
of this amplifier consists of two 25L6 
tubes operating in push-pull, driven by 
a 6SC7 which serves as amplifier and 
phase inverter. The microphone pre- 
amplifier tube is a 6SJ7. A 25Z6 is 
used as the rectifier. The two 25L6 


The a.c.-d.c. opera- 


tion not only simplifies operation of unit but reduces component cost. 


Note —~—. 


Ties. 
3 


— 


rad 
MLATERS 


o= 
crass, = AMPLIFIER GROUND 


R,—2 megohm, 2 w. res. 

Ry—1700 ohm, 2 w. res. 

Ry—1 megohm, ', w. res. 

Ry, Re. Rio, Ri —250,000 ohm, w. res. 
R;, Re—500,000 ohm pot. 

Rx, Rig—500,000 ohm, 2 w. res. 
Ry—4000 ohm, 1 w. res. 

Ry 475,000 ohm, V2 w. res. 
Risg—16,000 ohm, 2 w. res. 

Rys—70 ohm, 2 w. res. 

Rig —4000 ohm, 4 w. res. 

Rir—25,000 ohm, 2 w. res. 

Rie—110 ohm, 11 w. (minimum) line cord res. 
C,;—20 ufd., 25 v. elec. cond. 


C.—.1 pfd., 200 v. cond. 
Cs, Cy, Ce—.01 ufd., 200 v. cond. 


Co—20 ufd., 150 v. elec. cond. 


= 


t 


Ce—20 pfd., 20 v. elec. cond. ( Part of Cy, Cy) 
Cr—.03 ufd., 400 v. cond. 


Cyo—.05 ufd., 400 v. cond. 

Cro, Crp —5 0/50 wfd., 150/150 v. elec. cond. 
S,—S.p.s.t. toggle sw. 

Ji, Je—Shielded jacks 

T,—Output trans. Push-pull 25L6 to v.c. 
CH,—15 hy. filter choke 

1—25Z6 tube 

1—6SJ7 tube 


1—6SC7 tube 2—25L6 tubes 
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tubes develop a power output of four 
watts, and this can be realized from 
either the microphone or phonograph 
channels separately or together. The 
mixing of the two channels is done 
through a resistance network permit- 
ting the output level of the one chan- 
nel to be adjusted with no appreciable 
effect upon the other. With either or 
both the controls turned on full the 
hum level in the output of the ampli- 
fier is almost inaudible. The amplifier 
can be used for public address work 
in applications requiring four watts 
power or less, for playing phonograph 
records, or for making recordings. It 
is very efficient for the amount of 
space which it occupies. It will oper- 
ate from 110 volts, either a.c. or d.c. 
All parts except the microphone and 
loudspeaker are built into the unit. 

The amplifier is built on a standard 
4” by 3” by 2” utility box. All five 
tubes and the filter condenser unit 
are mounted on the top cover of this 
box. The cover is taken off by remov- 
ing the screws along each edge. The 
holes for the microphone and phono- 
graph gain controls are drilled into 
the one 2” by 4” side of the utility 
box. This side serves as the front 
panel. These holes are bored midway 
from top to bottom, and 1% inches 
from each end. The power switch is 
mounted in a hole midway between 
these two holes. The jacks for the 
microphone and phonograph inputs 
are of the standard microphone jack 
type, and are mounted at each end of 
the utility box, toward the front. The 
speaker jacks are mounted in the 
back, and an additional %” hole is 
drilled in the back to accommodate 
the line cord. The output transformer 
and filter choke are mounted at both 
ends inside the box. 

(Continued on page 102) 
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ITH the return of the ama- 
Wie: bands several months 
ago, a lot of hams were faced 


with the problem of getting a rig back 
on the air. Many amateur stations 
were broken up by the war when the 
operator was called into the Army, 
or moved to a new location; the old 
equipment being sold or too big for 
the new location. 

The problem was to get a trans- 
mitter on the air that would be com- 
pact, versatile, and ready for opera- 
tion on any of the bands when they 
became available. The transmitter 
shown in Fig. 1 is the author’s solu- 
tion to the problem. 

The line-up of the transmitter is a 
6J5 oscillator, 6AG7 buffer-multiplier, 
and an 815 final with an input power 
of 60 watts. Band-switching is used 
in the oscillator and buffer-multiplier 
stages while plug-in coils are used in 
the final to give coverage of all the 
amateur bands from 80 meters 
through 10 meters. <A _ second 815 
with its speech amplifier and driver 
stages supplies audio power for mod- 
ulation. The entire’ transmitter, 
which is built on a single chassis, is 
powered from two power supplies. 

Fig. 2 shows the schematic diagram 
of the transmitter. The oscillator is 
a modified Miller recommended for 
high-frequency crystals (harmonic 
crystals); however it works equally 
well on low frequency crystals. The 
oscillator operates with either an 80, 
40, or 20 meter crystal according to 
the output frequency desired. For 10 
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Compact 60-Watt Transmitter 


By ROYDEN R. FREELAND, W5EMH 


Fig. 1. Panel view of 
home built transmitter. 
The entire unit, includ- 
ing the necessary pow- 
er supplies, is built 
on a single conven- 
tional sized chassis. 


Complete construction details for a transmitter 


covering all amateur bands between 10-80 meters. 


meter operation either a 40 or 20 
meter crystal may be used. The oscil- 
lator tank coil is tapped and switch 
S, shorts portions of the coil for cov- 
erage of the different bands. Only 
150 volts is applied to the oscillator 
plate circuit which insures stable 
operation with low crystal current. 

The output of the oscillator is ca- 
pacitively coupled to the 6AG7 buffer- 
multiplier stage. This stage operates 
as a buffer, doubler, tripler, or quad- 
rupler as required. The tank coil of 
the 6AG7 is tapped similarly to that 
of the oscillator and output frequen- 
cies are provided in the various switch 
positions as shown in Table 1. 

In ‘addition to the 10 meter band 
covered by positions 3 and 4, the 11 
meter and 15 meter bands may also 
be covered in these positions when ap- 
propriate crystals are used. The 6AG7 


Table 1. Various output frequencies can be 
obtained by simply rotating switch S,S.. 


Switch Crystal Freq. Output Freq. 
Position in Meters in Meters 
1 80 80 
2 40 40 
3 40 10 
4 20 20 
5 20 10 


has very low interelectrode capaci- 
tances and requires no neutralization 
when operating as a buffer amplifier. 
In addition, the 6AG7 requires very 
little driving power. Both cathode 
and grid-leak bias are used in this 
stage, the cathode bias limiting the 
plate current of the tube when no ex- 
citation is present. The screen grid 
voltage for the 6AG7 is regulated at 
150 volts while 300 volts is applied to 
the plate. The output of the buffer- 
multiplier stage is link coupled to the 
balanced grid circuit of the final am- 
plifier. 

The 815 push-pull final amplifier 
tube operates as a straight Class C 
amplifier on all bands. Plug-in coils 
are used in both the plate and grid 
circuits to cover the frequency range. 
As is the usual case with this tube, it 
is necessary to neutralize the stage. 
However, the neutralization is not 
critical. To eliminate the possibility 
of parasitic oscillations, the centers 
of the grid and plate tank coils are 
left floating and, in addition, parasitic 
chokes are inserted in the plate and 
grid leads. The 815 is plate and screen 
grid modulated for phone operation. 
The screen grid voltage is obtained 
through a dropping resistor from the 
400 volt plate supply. 
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R,—600 ohm, 1 w. res. 

R.— 50,000 ohm, 1 w. res. 

Rs—-470 ohm, 1 w. res. 

R,—4000 ohm, 10 w. res. 

R;—15,000 ohm, 1 w. res. 

Ry, R-—10 ohm, ¥2 w. res. 

R,—15,000 ohm, 10 w. res. 

Ry, Ris —900 ohm, 1 w. res. 

Rie —500,000 ohm 

R,,—47,000 ohm, ” ™. res. 

Riz—500,000 ohm, 1/2 w. res. 

Ryy—6500 ohm, 10 w. res. 

Ris, Rie —40,000 ohm, 50 w. res. 

R,-—5000 ohm, 10 w. res. 

Ris, Ris, Rao, Rey Roy—Meter shunts (see text) 

CC. Co Ge yo—-005 ufd., 400 v. cond. 

Cs, Ce—75 wufd. var. cond. 

C.—200 pufd. mica cond. 

Cx, Cro, Cap —-01 pfd., 600 v. cond. 

Co—100-100 pufd. dual var. cond., 
.020” spacing 

Cyy— Neutralizing cond. (see text) 
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Cis—100-100 ppufd. 
-030” spacing 
Cyu—.002 pfd., 1000 v. cond. 
Cis—.05 pfd., 400 v. cond. 
Cie —25 pufd., 50 v. elec. cond. 
Cir, Cig, C. ufd., 450 ». elec. cond. 
Cig—2 ufd., 600 v. elec. cond. 
Cao, Cr, Cor—10 ufd., 600 vr. elec. cond. 
F—Line fuse 
1» See text 
Ly—Power amp. grid coil (B & W Type JCL) 
L.—Power amp. plate coil (B & W Type JVL) 
RFC,, RFC,, RFCs—2.5 mh., 125 ma. 1.f. choke 
RFC,, RFCs, RFC.o, RFC-—Parasitic choke 
(See text) 
RFC.—2.5 mh., 250 ma. 1r.f. choke 
S,, Sy—Single-pole, 5 pos. ceramic sw. 


(ganged) 
Ss, § Donne toggle sw. 
Se—Double-pole, 5 pos. ceramic sw. 
T,— Driver trans. Single plate to p.p. grids. 
1.4 to 1 ratio. (Thordarson T-17DO3) 


dual var. cond., 


T<—Modulation trans., 30 w. (Stancor 8001) 

Ts—Power trans. 490-0-490 v. @ 200 ma.; 5 v. 
@ 2 amp.; 6.3 ». @ 3 amp. (UTC §S-39) 

T.— Power trans. 400-0-400 v. @ 200 ma., 5 
vy. @ 2 amp.; 6.3 v. @ 3.5 amp. (Thordar- 
son T13R16) 

RL,—110 v. a.c. relay with 1 normally closed 
and I normally open circuit 

RL.—Relay, 500 ohm coil with 2 normally 
open and 1 normally closed circuits 

M A—Meter, full scale reading between 1 and 
10 ma. (see text) 

CH,, CH,—5 hy., 200 ma. filter choke (Thor- 
darson 67C49) 

CH;—10 hy., 110 ma, filter choke (Thordar- 
son 3$7C353) 

1—Crystal (see text) 


1—6J5 tube 

1—6AG7 tube 

2—815 tubes 

1—6N7 tube 2—S5R4-GY tubes 
1—6SJ7 tube 1—OD3/VRI150 tube 


Fig. 2. Complete schematic of the transmitter. The microphone used is a single button carbon type with a push- 
to-talk switch. The microphone to grid transformer and the single flashlight cell for microphone current are 
built into a small steel case. Connections are made to the amplifier by means of a three contact plug and jack. 


For 100 per-cent modulation of the 
final amplifier with 60-watts input, 
approximately 30 watts of audio is re- 
quired. The 815 modulator is capable 
of supplying 40 watts of audio with a 
plate voltage of 400 volts and operat- 
ing Class AB, Fixed battery bias is 
used, the bias being between 15 and 
20 volts and adjusted so that the no- 
signal plate current is 20 ma. The 
screen grid voltage for the modulator 
is regulated at 150 volts. It is essen- 
tial that the screen grid voltage re- 
main constant with varying screen 
current if rated power output is to be 
received from the stage. The modula- 
tion transformer presents a load of 
6000 ohms to the modulator tube, the 
secondary impedance of the trans- 
former being 2500 ohms. 

The 6N7 driver stage operates Class 
A, and is capable of supplying 400 mw. 
to the 815 modulator which is suffi- 
cient to drive the stage to rated output. 
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The 6SJ7 speech amplifier is con- 
nected as a triode and gives sufficient 
gain when using a carbon microphone. 
This tube can be connected as a pen- 
tode for use with a high-level crystal 
microphone. 

All circuits of the transmitter are 
powered from two 400 volt power sup- 
plies. One power supply delivers plate 
and screen-grid voltage to the r-.f. final 
amplifier and plate voltage to the 
buffer-multiplier stage. The second 
power supply delivers voltage to all 
of the other circuits. The oscillator 
plate, buffer-multiplier screen-grid, 
and modulator screen-grid circuits are 
connected to the second power supply 
through the regulator circuit made up 
of the regulator tube OD3/VR150 and 
resistor Ru. 

One meter is used to measure the 
currents in the various circuits of the 
transmitter. Switch S,. connects the 
meter to the circuit being measured. 


Five circuits are metered as follows: 
oscillator cathode, buffer-multiplier 
cathode, modulator plate, final grid, 
and final plate. 

The control circuit of the transmit- 
ter is made up of three switches (S,, 
S,, and S;) and two relays (RL, and 
RL:). The control circuit functions in 
such a manner that the exciter stages 
can be tuned with no voltage being 
applied to the final; either phone or 
c.w. operation may be used; and push- 
to-talk action is available. In addi- 
tion a circuit is brought out to ter- 
minals on the rear of the transmitter 
for operation of a receiver relay cir- 
cuit. Also external connections are 
provided for operation of an antenna 
relay. For c.w. operation the key is 
placed in series with the coil of relay 
RL, which controls the high-voltage 
to the final amplifier. It was neces- 
sary to place RL, in series with the 
high-voltage lead instead of the cath- 
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Fig. 1. 


Fig. 2. General arrangement of sonar equip- 
ment in anti-submarine vessel of PC type. 


Cutaway drawing of sonar dome and retracting gear. 


The Navy has termed sonar a “major factor 
in the defeat of the U-boat and the winning 
of the Battle of the Atlantic’? for the Allies. 


sixteen hundred yards,” calls 

the sonar operator. Only 
seven words, but on an anti-submarine 
ship they are the signal for the start 
of a beehive of activity. Five prin- 
cipal performers bend every effort to 
keep a finger of sound on the enemy 
submarine until they can put on it a 
more effective “finger’—TNT. Two 
hundred other scared, sweating per- 
formers are tense with excitement, 
each doing his own job— readying 
depth charges, relaying telephoned or- 
ders, checking engine gauges, or exe- 
cuting any of the multitude of dif- 
ferent jobs on a destroyer, DE or SC. 
All have only one objective—a _ suc- 
cessful attack. 

The story of sonar cannot be told 
without acknowledging the efforts of 
those whose duty it was to handle a 
maze of electronic equipment. Radar 
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has more glamor; loran is more spec- 
tacular; but the Navy calls sonar “a 
major factor in the defeat of the 
U-boat and the winning of the Battle 
of the Atlantic.” Nine hundred and 
ninety-six enemy submarines were 
sunk during the war. The majority 
of them were detected by the sonar 
equipment and attacked on the basis 
of information supplied by it. 

Informed readers are almost as 
familiar wth radar as they are with 
radio itself. Sonar has received less 
publicity in the technical press, yet 
the methods employed in detecting 
unseen submarines are just as fasci- 
nating as those used to detect unseen 
airplanes. 

Sonar principles are similar to radar 
—the time is measured between the 
transmission of a pulse and the re- 
ception of an echo bouncing back from 
the target. Simple as that. But in 


NONAR- 
The Submarine's 
Nemesis 


By C. G. MePROUD 


sonar, the signal is not an electrical 
wave—it is a sound wave at a fre- 
quency between 18 and 24 ke. The 
transmitter is a typical master oscil- 
lator power amplifier with the output 
feeding a “projector” which converts 
the electrical signal into supersonic 
mechanical vibrations. 

Projectors of various types are used. 
In the magneto-striction type, several 
hundred nickel tubes are imbedded in 
a one-inch thick diaphragm. Each 
tube is surrounded by a coil of wire 
which carries the signal voltages. Fig. 
8 shows the construction of the pro- 
jector used with the QCQ-2 equipment. 
The varying magnetic field induced 
by the coil causes the tubes to shorten 
and lengthen alternately, and this ac- 
tivity causes the diaphragm to vibrate. 
The resonant frequency of the dia- 
phragm is very sharp, the response 
being down 50 per-cent at a frequency 
two per-cent off the peak. Such se- 
lectivity results in a high signal-to- 
noise ratio. 

Crystal projectors employ a large 
number of Rochelle salt or ammonium- 
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Fig. 3. QCQ.2 training control panel, showing indicator for true and 
relative bearings, and handwheel for control of projector rotation. 


dihydrogen-phosphate (ADP) crystals 
arranged in rows. Each has two elec- 
trodes, and they are connected in 
parallel. The output of the driver 
amplifier is fed to these crystals, and 
the vibration caused by the piezoelec- 
tric action is transmitted to the sea 
water through castor oil surrounding 
the crystal blocks. A sound-transpar- 
ent rubber cover keeps the oil in, 
the water out. The ADP crystal, 
developed during the war by Bell 
Telephone Laboratories has the same 
piezoelectric properties as Rochelle 
salt, but is less subject to rupture 
from high signal potentials, and may 
be worked to higher temperatures. 
Crystal projectors are about 80 per- 
cent efficient, whereas magneto-stric- 
tion projectors have an efficiency of 
around 10 per-cent. A comparison of 
these figures would seem to indicate 


ACTUAL 
BEARING 


Fig. 4. Determining bearing of target 
by midpoint between two cut-on points. 


that the crystal projector would be 
used exclusively, but the added ad- 
vantage of the greater selectivity is 
of more importance than efficiency. 
Recently developed projectors employ 
a tuned back-plate for the crystal ar- 
ray, with some increase in selectivity, 
but not to the extent possible in the 
magneto-striction type. 

A typical sonar system consists of 
a transmitter to furnish the electrical 
output signal, a receiver to amplify 
the weak echoes, an indicator to meas- 
ure the time from the transmission of 
the pulse or “ping” to the reception of 
an echo, the projector, and means for 
rotating the projector under water. 
The larger anti-submarine ships have 
the projector mounted in a retracta- 
ble streamlined dome, located about 
30 feet back from the bow. This dome 
and retracting gear, as it is called, is 
shown in detail in the drawing of 
Fig. 1. The illustration also shows the 
location of the dome and retracting 
gear aboard ship. 

The dome proper is a streamlined 
structure with a .020” stainless steel 
sound window, extending on each side 
about 135 degrees from the forward 
end. This window is spot welded to 
expanded metal reinforcing. The en- 
tire structure is mounted in an open- 
ing in the keel, with the bottom of the 
come in the retracted position flush 
with the bottom of the hull. The 
dome is carried on a steel raft, which 
is raised and lowered by means of the 


lifting screws in the two pillars. The 
mahogany streamlining is shaped to 
the contour of the hull to reduce 
turbulence when the dome is lowered. 
The projector is carried on its shaft, 
which is rotated by the training mech- 
anism. Since the top of the dome is 
open to the water, the dome is flooded 
with water at all times. In the re- 
tracted position, the top of the dome 
is seated against a gasket, so that the 
projector may be removed for neces- 
Sary maintenance while the ship is 
waterborne. 

We have mentioned briefly the 
transmitter, or “driver,” as it is called 
in sonar. In the QCQ-2 equipment of 
RCA manufacture, the output stage 
consists of a pair of 811’s in class B, 
with two more 811’s as rectifiers. The 
driver amplifier for this equipment is 
capable of an output of 400 watts, this 
power being concentrated in a pulse of 
one-quarter second or less, transmitted 
at six-and-a-quarter-second intervals. 
These pulses are inaugurated by a 
mechanical keying arrangement which 
is part of the “indicator.” This in- 
dicator is used to measure the time 
required for the sound wave to travel 
to the target and be reflected back. 
Since sound travels at a speed of 
approximately 4800 feet per second in 
salt water, and since it must make 
the round trip from the projector to 
the target and back, it is seen that 
the time required for the sound wave 
to “range” an object 1600 yards dis- 
tant is two seconds. A target at 400 
yards requires a half second for the 
round trip. These are relatively long 
times—compared to radar, for ex- 
ample—so a simple arrangement will 
suffice as an indicator. Some equip- 
ment uses a disc making one revolu- 
tion in 1% seconds for targets closer 
than 1000 yards, and a slower rate of 
revolution in 6% seconds for 5000 yard 
maximum. When the target is at a 
greater distance than 5000 yards, the 
keying is made to occur at every other 
revolution of the disc. A synchronous 
motor drives the disc which moves be- 
hind two scales, calibrated in 0-1000 
and 0-5000 yards, around its circum- 
ference. A neon light is mounted be- 
hind a slit in the disc. As the slit 
passes the scale “zero,” cam actuated 
contacts energize the oscillator, and 
a pulse is emitted from the projector. 
This pulse travels horizontally through 
the water. If a submarine, reef, or 


Fig. 5. Block diagrams illustrating functional operation of RCA QCQ-2 sonar equipment. 
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Fig. 6. Block diagram of Submarine Signal Company’s WCA-2 sonar equipment. Tuning receiver also 
tunes driver rectifier, so that both receiver and transmitter are always tuned to the same frequency. 


school of fish is in the path of the 
sound beam, it is reflected back as an 
echo, received by the projector acting 
as an underwater microphone, ampli- 
fied by the receiver, and the output 
signal causes a flash of the neon tube. 
During this time, the disc travels a 
distance proportional to the range of 
the target, and the position on the 
scale of the echo flash indicates the 
range. 

Another type of indicator is that 
used in the QCQ-2 equipment. The 
principle of operation is the same, 
although the mechanical construction 
is considerably different. The flashes 
of light from a long neon tube are ob- 
served through a hole in a thin steel 
belt, motor-driven at a constant speed. 

Both t.r.f. and superheterodyne cir- 
cuits are used in sonar receivers. 
Equipment manufactured by the Sub- 
marine Signal Company uses the su- 
perheterodyne, consisting of an r-f. 
stage, local oscillator, first and second 
detectors, and if. and a.f. amplifiers, 
shown in block schematic form in Fig. 
6. The detectors are copper oxide 
“varistors,” so called from their use as 
variable resistors. With an i.f. of 60 
kce., it is necessary for the oscillator 
to be tuned simultaneously with the 
r.f. stage to a frequency 60 kc. above 
that of the signal. A three-stage ivf. 
amplifier with variable _ selectivity 
feeds another varistor as the second 


detector, where it is mixed with a 
heterodyne oscillator frequency of 
60.8 ke., resulting in an audio tone of 
800 c.p.s. This audio signal is fed 
through separate amplifiers to the 
neon indicator, and to a loudspeaker. 
The audible signal is used to indicate 
the relative motion of the target with 
respect to the ranging vessel by means 
of the Doppler effect. 

For an explanation of this, consider 
the pitch of a locomotive whistle as a 
train approaches, passes, and recedes 
from a listener. As the train is ap- 
proaching, the pitch is higher than 
when it is passing, and still lower as 
the train recedes. Sound waves from 
the approaching train have, besides 
their own velocity, the additional ve- 
locity imparted by the movement of 
the train; hence, more vibrations 
reach the ear in a given time, causing 
a sound of higher pitch. The reverse 
is true as the train recedes. 

Applying this principle to sonar, it 
is seen that the echo from a station- 
ary object will have the same pitch as 
the reverberation, both of which are 
heard by the operator. (Reverbera- 
tion is the sound reflected back to the 
projector from air bubbles and in- 
finitesimal particles in the water.) 
But if the target is moving toward the 
ranging vessel, the echo gets an extra 
impetus from this motion, and the 
pitch is higher. A target moving 


Fig. 8. Disassembled view of QCQ-2 magnetostriction projector. 
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away will return an echo of lower 
pitch. Thus the operator can judge 
the target movement. 

Returning to a description of the 
equipment, the receiver used by the 
QCQ-2 equipment employs a t.r.f. 
circuit. A five-gang condenser tunes 
three r.f. stages, a heterodyne oscil- 
lator tracking 800 c.p.s. below the 
signal frequency, and another oscil- 
lator tracking with the r.f. stages. 
This circuit is the master oscillator 
for the driver, and two additional 
stages following the oscillator tube 
provide enough signal voltage to actu- 
ate the driver amplifier. Fig. 5 shows 
the entire system in block form. With 
this equipment, the operator can tune 

(Continued on page 139) 


Fig. 7. QCQ-2 sonar “stack.” From top 
to bottom, receiver-indicator-driver oscilla- 
tor, training control, and driver amplifier. 
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Fig. 1. Top-front view of completely home-built modulator. 


By RUFUS P. TURNER, WIAY 


Consulting Eng., RADIO NEWS 


Construction details for an inexpensive modulator 


that can be used with most types of amateur rigs. 


HOSE choice, new ultra-high 

4 frequencies certainly are invit- 

ing. The thrill of making cir- 
cuits oscillate or amplify at hundreds 
—and even thousands of megacycles 
and of sending out beams with an- 
tenna arrays you can hold in your 
hand is not easily passed up. Lots of 
hams already are exploring our new 
territory and firing up on our returned 
u.h.f. bands, as well. We have a lot 
of catching up to do. 

For some indistinct reason, the 
usual amateur procedure is to spend 
days on end developing a new u.h.f. 
rig, with no thought as to audio, and 
upon completing the job to discover 
that almost as much more time must 
be spent building a modulator, A 


steady carrier is none too useful! Few 
hams keep on the shelf a ready-built 
and rarin’ to go audio unit suitable 
for modulating experimental u.h.f. 
rigs. Heretofore, your author has 
been no exception. 

The ham who intends to do any 
amount of experimenting with u.h.f. 
gear will not question the advisa- 
bility of keeping a small modulator 
on hand. Fortunately, most experi- 
mental, fixed-station u.h.f. transmit- 
ters run plate inputs of 40 watts or 
less. A complete, self-powered modu- 
lator delivering 20 watts or so and 
accommodating any of the usual ama- 
teur microphones will therefore be 
adequate for amplitude-modulating 
these rigs 100 per-cent. In a large 


Fig. 2. Rear chassis view. From left to right along chassis flange are; two relay contacts, 
power line receptacle, fuse holder, and terminal strip for modulation output transformer. 


A Handy 20-Watt 


Modulator 


number of cases, the parts for such a 
modulator may be found in the junk 
box. But the unit will not be expen- 
sive even if built “from scratch.” 

The modulator described in this 
article is simple and foolproof and 
was built primarily for experimental 
u.h.f. use. Between experiments, it 
has been used successfully as a speech 
amplifier to drive a zero-bias mod- 
ulator in the big rig (through a coup- 
ling transformer for matching a 500- 
ohm line to zero-bias class B grids) 
and is recommended as_ standard 
equipment for other u.h.f. experi- 
menters. It has enough over-all gain 
to handle amateur crystal and dyna- 
mic microphones and enough wallop 
to modulate the low-powered gear 
most likely to be used in u.h.f. experi- 
ments. The unit is inexpensive and 
straightforward in design and re- 
quires no coddling to get going or to 
keep in top operating condition. 


General Description 


The power output of the modulator 
is approximately 24 watts. The tube 
lineup is 6SJ7-6C5-6C5-push-pull 
6L6’s, class AB, The power supply 
is built on the same chassis, making 
the unit completely single-packaged. 
Over-all gain is approximately 100 
db. With the layout shown in Fig. 5, 
hum level is low enough to be of no 
practical consequence in communica- 
tion work. 

External views of the unit are given 
in the photographs, Figs. 1 and 2. 
Fig. 4 is an under-chassis view. These 
photographs, together with the lay- 
out drawing (Fig. 5) show completely 
the structural aspects of the modu- 
lator. 

The output transformer employed 
by the author provides two modulat- 
ing impedances—500 ohms and 2800 
ohms. Lack of additional impedances 
has caused little trouble, however, 
since it has been easy to adjust the 
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Fig. 3. Schematic diagram of 20-watt modulator. The circuit is simple and no trouble should be experienced in duplicating it. 


d.c. plate input of various u.h.f. oscil- 
lators and amplifiers to correspond 
to an impedance of 2800 ohms. The 
500-ohm output has been used for 
cathode modulation and also occa- 
sionally to feed the 500-ohm primary 
winding of an external multimatch 
modulation transformer or the pri- 
mary of a 500 ohm to push-pull grids 
transformer in a zero bias modulator. 

Operating as it does without degen- 
eration, distortion in the modulator 
is tolerable. However, an individual 
builder may, if he desires, add degen- 
erative feedback to the push-pull 6L6 
stage with a slight decrease in power 
output. 

Since, for experimental reasons, 
the author desired complete manual 
control of gain, no automatic modula- 
tion circuit was included. But an in- 
dividual builder may obtain an a.m.c. 
simply by rectifying a portion of the 
audio output (e.g., with a capacitance- 
coupled 6H6 tube or crystal diode) 
and feeding a portion of the rectified 
voltage, regulated by means of a po- 
tentiometer, back through a resis- 
tance-capacitance filter to the sup- 
pressor of the 6SJ7 tube. The 
suppressor must, of course, first be 
disconnected from the cathode ter- 
minal. 


Electrical Details 


The complete circuit diagram of the 
modulator is given in Fig. 3. 

The 6SJ7 high-gain input stage pro- 
vides the highest voltage gain. The 
two succeeding 6C5 stages each have 
medium gain. The push-pull 6L6 stage 
is self-biased and its screen voltage is 
supplied by the voltage divider R,.-R.. 
Decoupling filters, comprised of 50,- 
000-ohm resistors R; and R, and 8 
xufd. capacitors C, and C., insure stable 
operation of the first two amplifier 
stages. 

The self-contained power supply is 
March, 1947 


a conventional capacitor-input circuit 
comprised of transformer T;, the 
5Z3 rectifier tube, filter section CH,- 
Cw-Cy, and bleeder resistor R,;. The 
power supply components are mounted 
on the end of the chassis farthest from 
the amplifier input stages, in order to 
minimize hum. 

Radio-frequency feedback, unusu- 
ally troublesome at ultra-high fre- 
quencies, is discouraged by complete 
shielding of the microphone jack, J, 
with a small shield can (See SH in 
Fig. 3) and inclusion of a 2% milli- 
henry r.f. choke, RFC, All metal 
tube envelopes are grounded by con- 
necting the No. 1 socket pins to 
chassis through the shortest possible 
leads. If metal 6L6 tubes are used in 
the output stage, their envelopes must 
be grounded in this same manner. 

The 1-megohm potentiometer R, is 
the amplifier gain control. The un- 
der-chassis view (Fig. 4) shows. this 


control mounted as close as possible 
to the control grid terminal of the 
second 6C5 socket. 

All resistors except Ru, Ru, Ru and 
R,; are small-sized carbon units. Each 
resistor in the latter group is a 10 
watt wire-wound unit except R,: which 
is 25 watts wire-wound. 

Transformer T: was selected be- 
cause its two output impedances Sat- 
isfied most requirements. The author 
has found it easy to adjust the plate 
input of various u.h.f. oscillators and 
amplifiers to a value corresponding 
to 2800 ohms. Thus, a rig operated 
at 300 plate volts will offer an im- 
pedance of 2800 ohms when its plate 
current is adjusted to 107 milliam- 
peres, a 350-volt oscillator or amplifier 
shows 2800 ohms at 125 plate mils, 
etc., etc. (Impedance in ohms equals 
plate volts divided by plate amperes.) 
The 500-ohm winding is almost uni- 

(Continued on page 161) 


Fig. 4. Under-chassis view shows wiring and position of component parts. 
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The behavior of sound waves — introduction to a new series of articles 


covering the history, development, and applications of all currently known methods 
employed for the recording and reproduction of sound. Mechanical, electrical, and 
electronic methods will be covered, including sound on wire, disc, tape, film, etc. 


problems which enter into the 
recording and reproduction of 
sound, we must first take into consid- 
eration the basic concept of sound. We 
must understand and fully appreciate 
the characteristics of sound or we can- 
not apply satisfactory techniques to 
obtain a true facsimile of the original 
sounds we expect to reproduce. 
Webster defines sound as follows: 
“Sensation due to stimulation of the 
auditory nerves and auditory centers 
of the brain, usually by vibrations 
transmitted in a material medium 
(commonly air) affecting the organ of 
hearing—vibration energy which oc- 


T O FULLY understand the many 


casions such a sensation. Sound is 
propagated by progressive longitudi- 
nal vibratory disturbances (sound 
waves).” Thus, it becomes apparent 
that the source of sound lies in the 
realm of physics, while the effect of 
sound is a physiological consideration. 
The engineering of sound consists of 
controlling the cause so as to produce 
the desired effect. 

The theory of sound waves may be 
explained in simplified form thusly: 
If a small stone is dropped into a pool 
of still water, waves will be set up 
which will travel in all directions 
away from the point of impact. If our 
original stone were small in physical 


Fig. 1. Frequency range of musical instruments and those covering the human voice. 
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size, only waves small in height would 
result. However, if a large stone were 
dropped into the still water, we would 
discover that we have generated 
waves having a greater height. The 
up and down movement of the waves 
represents the amplitude or the in- 
tensity of the waves. 

Differing from the behavior of water 
waves, sound particles of air do not 
move up and down and across in the 
pattern in which waves move but all 


move in the same direction. These 
particles of disturbed air literally 
bump one another as they travel 


through space. The air, therefore, is 
alternately compressed and rarefied. 

The number of waves passing any 
fixed point per second represents the 
frequency or number of waves per sec- 
ond. Therefore, the frequency de- 
pends upon the number of waves trav- 
eling past one spot during an interval 
of one second. If we tie a string to a 
stone which is immersed in still water 
and move it up and down at the rate 
of 100 times per second, we will send 
out waves from the point of impact 
at the rate of 100 per second. In the 
study of acoustics we refer to fre- 
quency in terms of cycles per second, 
abbreviated c.p.s. 

Now suppose we took a large stone 
and moved it up and down very slowly 
in and out of the water, we would then 
set up waves at a lower frequency but, 
due to the greater displacement of the 
water by the object, we would create 
waves of greater amplitude. 

The top of the wave is referred to as 
the crest, while the bottom is known 
as the trough. One cycle, as far as 
one wave is concerned, would be one 
complete wave beginning from its nor- 
mal still point, building up to a crest, 
passing again through its still point, 
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down to the lowest point, the trough, 
and its return to its normal position. 
See Fig. 4D. 

Sound waves are not limited to but 
one frequency. In fact the speaking 
voice is made up of a variety of com- 
plex waves. These are continually 
varying in both frequency and ampli- 
tude. In other words, if we raise our 
voices in pitch, we are actually in- 
creasing the frequency and the louder 
we talk, the greater will be the am- 
plitude of the sound waves sent out by 
our speaking mechanism. 

All sound waves are composed of 
frequency, intensity, periodicity, and 
waveform. 

1. Frequency is the speed of vibra- 
tion or number of complete cycles per 
second. Frequency also determines 
pitch. If we double the speed of vi- 
bration, we raise the pitch one octave. 
For example, a note having 1000 vi- 
brations or cycles per second would 
be raised by one octave if the fre- 
quency were doubled to 2000 c.p.s. 

2. Intensity is the amplitude or 
power of vibration. Intensity there- 
fore determines the loudness of a 
sound. If the pressure of a sound 
wave is doubled in intensity, we in- 
crease the power by about 3 decibels. 
The decibel is a ratio of power and not 
a quantity. 

In the behavior of sound waves vari- 
ous ranges of intensities and pres- 
sures are so great that it is necessary 
to have some means which will con- 
veniently measure volume or ampli- 
tude. The decibel is a unit used for 
expressing the magnitude of a change 
in either a sound level or a signal 
level. One decibel is the amount that 
the pressure of a pure sine wave tone 
must be changed in order for the 
change to be just barely detectable by 
the average human ear. The amount 
of change in power level expressed in 
decibels is equal to ten times the com- 
mon logarithm of the ratio of the two 
powers. db. = 100 logw P,/P:. 

3. Periodicity is the lack of, or the 
existence of, rhythm in sound. There- 
fore, musical sounds are periodic, 
while street noises, the jingle of keys 
on a chain, etc. are non-periodic. 

4. Waveform is a direct pattern of 
vibration. Most fundamental sound 
waves are modified by secondary vi- 
brations. The timbre of sound is de- 
termined by the waveform. Thus it is 
possible to distinguish particular notes 
played on various musical instruments 
such as the violin and the flute. 


Distortion 


If a microphone, radio tuner, pick- 
up, amplifier or speaker is incapable 
of reproducing a true picture of the 
original sound waves, distortion will 
occur. This distortion may come from 
either mechanical or electrical defects 
in the system. Mechanical distortion 
may be caused from such conditions 
as having a needle in a phonograph 
pickup move because it has not been 
tightened thoroughly by means of the 
needle set screw. In other words, vi- 
brations set up within the pickup could 
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not transmit or move the needle in 
perfect cadence with the original elec- 
trical vibrations. The needle would 
be permitted to move freely and to 
follow vibrations of its own choice in- 
stead of moving in perfect unison with 
the armature in the pickup. 

Many reproducer (loudspeaker) 
cones vibrate at some particular fre- 
quency not found in the music that is 
fed to the speaker for reproduction. 
The resulting buzzing effect would be 
a form of mechanical distortion. The 
above illustrations are typical but 
many others may be _ encountered 
throughout the equipment if care is 
not exercised to adjust each and every 
part which might cause mechanical 
distortion. 

Generally speaking, a sound is said 
to be distorted when the waveform is 
altered in transmission or when the 
intensity of any frequency is sup- 
pressed or exaggerated out of its nat- 
ural proportions. 

Electrical distortion is caused by the 
inability of the microphone, amplifier 
or speaker to give a true reproduction 
(facsimile) of frequency. For ex- 
ample; the delicate diaphragm on a 
microphone may become warped from 
excessive heat, etc. As pressure from 
the sound waves strikes this distorted 
diaphragm, the resulting currents 
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Fig. 2. Sound waves created by the move- 
ment of a mechanically-driven diaphragm. 
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Fig. 3. The combination of two harmonic 
waves vibrating at the same frequency. 


Fig. 4. Illustrating the characteristic behavior of wave motion; (A) sine 
or cosine, (B) periodic, (C) random, (D) one cycle and (E) harmonics. 
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would become distorted. There are 
many forms of electrical distortion. 
A poorly designed amplifier, overload- 
ed audio stages, impedance mismatch- 
ing and improper biasing will all re- 
sult in electrical distortion. 


The Ear 


There are three main divisions to 
the human ear: (a) The outer ear, 
which is made up of the visible portion 
of the ear and the canal which is not 
visible. (b) The middle ear, which is 
the receiver for sound approaching 
the eardrum and the conducting media 
for sounds through a chain of three 
small bones (the ossicles), to the in- 
ner ear. (c) The inner ear is the deli- 
cate container filled with fluid in 
which is immersed the nerve ends 
which perceive sound and which also 
transmit messages to the brain. The 
part of the inner ear that perceives 
sound is called the cochlea. There is 
still another part of the inner ear in 
the form of semi-circular canals 
which give us our sense of balance. 


Speech 


Speech has a frequency range of 
from approximately 100 to 8000 c.p.s. 
There are three principal components 


to speech. They are listed as follows: 


1. The fundamental range (or 
voice). 100 to 400 c.p.s. 

2. The vowel range. 300 to 2500 
c.p.s. 

3. The consonant range. 2000 to 
8000 c.p.s. 


The above are approximate ranges 
and do not necessarily indicate the 
proportion of sounds that occur in 
each division. Sounds having very low 
frequencies possess the most power 
and result in naturalness and appar- 
ent loudness. High frequency sounds 
provide intelligibility. If we eliminate 
all sounds below 1000 c.p.s., we take 
but little from the clarity of the sound, 
but we do notice that the sound ap- 
pears to be unnatural. However, if we 
eliminate sounds above 1000 cycles, we 
find that the speech is unintelligible 
but, as far as volume is concerned, 
there is little, if any, apparent change. 

Speech may be considered as a series 
of periodic sound waves, emitted in a 
certain sequence. Association of par- 


ticular sound sequences with partic- 


ular ideas is the distinguishing feature 
between speech and noise. The so- 
called “scrambled” speech systems 
serve as an excellent illustration of 
this point. In such a system, spoken 


Fig. 5. Conversion chart for standard 500 chm db. meter across impedances from 2-4000 ohms. 


POWER VOLTS POWER +25 30.8010 1.89740 
LEVEL 5000HM WATTS +26 34.5590 2.3886 
(db.) LINE 0 db. = 6 mw. Pi 38.7760 3.0071 
= 28 43.5070 3.7857 
i = ene ecnees +29 48.8160 4.7660 
—18 0.2180 0.00009 +30 54.7720 6.0000 
—17 0.2340 0.00011 +31 61.4550 7.5535 
—16 0.2730 0.00015 +32 68.9540 9.5093 
on $8 0.3000 0.00018 +33 77.3680 11.9716 
om 0.3390 0.00023 +34 86.8080 15.0713 
~_! 0.3890 0.00030 +35 97.4000 18.9747 
_" 0.4450 0.00038 +36 109.2850 23.8865 
oft 0.4860 0.00047 +37 122.6200 30.0710 
—10 0.5477 0.00060 +38 137.5820 37.8570 
- © 0.6145 0.00070 +39 154.3690 47.6600 
—- 0.6895 0.00090 +40 173.2050 60.0000 
— 0.7737 0.00110 +41 194.3400 75.5350 
aw 0.8681 0.00150 +42 218.0500 95.0930 
— 0.9740 0.00180 +43 244.6600 119.7160 
—_ 1.0928 0.00230 +44 274.5100 150.7130 
-~ 2 1.2262 0.00300 +45 308.0100 189.7470 
e — 2 1.3758 0.00370 +46 345.5900 238.8650 
= § 1.5437 0.00470 +47 389.0700 300.7100 
0 1.7321 0.00600 +48 435.6000 379.5000 
2 1.9434 0.00750 +49 487.0100 474.3700 
4+ 2 2.1805 0.00950 +50 547.7200 600.0000 
+3 2.4466 0.01190 +51 616.0300 759.0000 
<< 2.7451 0.01500 +52 688.7400 948.7500 
+6 3.4559 0.02380 +54 871.2000 1518.0000 
+9 3.8776 0.03000 +55 974.0300 1897.5000 
+ 8 4.3507 0.03800 
+ 9 4.8680 0.04740 
+10 5.4772 0.06000 Impedance DB. 
+11 6.1600 0.07590 4000 ohms Subtract 9 
+12 6.8100 0.09480 2000 ohms Subtract 6 —— 
+13 7.7368 0.11970 600 ohms Subtract 1 E=> Vwz 
+14 8.7100 0.15070 500 ohms ....... 0 where: 
+15 9.7400 0.18970 250 ohms Add 3 E = a.c. volts 
+16 10.9285 0.23880 24ohms Add 13 across load 
+17 12.2620 0.30070 1Sohms Add 15 Z = loaded line 
+18 13.7578 0.37850 10ohms Add 17 impedance. 
+19 15.4369 0.47660 8ohms Add 18 W = watts. 
+20 17.3205 0.60000 60hms Add 19 
+21 19.4340 0.75530 Sohms Add 20 Cond. in Series 
+22 21.8050 0.95090 4ohms Add 21 with db. meter 
+23 24.4660 1.19710 25o0hms Add 23 = .25 uid. 
+24 27.4510 1.50710 2ohms Add 24 
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sounds are distorted by specially de- 
signed circuits and then transmitted 
in the distorted form. The receiver 
must have a rectifying circuit to con- 
vert the wave impulses back to their 
original undistorted form rendering it 
intelligible to the human ear. 


Music 


That sound we choose to call music 
consists of a sequence of single tones 
or a sequence of several tones played 
in unison. Pure single tones are har- 
monic in waveform and the key or 
pitch is determined by the frequency 
(with certain modification to be dis- 
cussed later). The scale is an ascend- 
ing series of tones with definite fre- 
quency intervals. Fig. 6 shows a por- 
tion of a standard piano keyboard for 
one octave on each side of middle C. 
The frequencies noted represent a so- 
called tempered scale which divides an 
octave into twelve equal intervals. 
The relative frequencies of the tem- 
pered scale (omitting sharps and flats) 
are shown below for one octave: 

Relative 
ey Frequency 
Cc 1.000 
D 1.122 
E 1.260 
F 1.325 
G 1.498 
A 
B 
Cc 
e 


1.682 
1.887 
2.000 
The combinations of two or more 
tones make up a periodic composite 
sound. Here again the psychological 
phase of music shows up, for if the 
new sound is pleasing to the ear, it is 
called harmonious. If, on the other 
hand, the sound is irritating, the com- 
bination of tones is said to be in dis- 
cord. 


Frequency Range 


If a tone is maintained at a con- 
stant intensity but its frequency is 
raised and lowered, high and low fre- 
quency points will be reached beyond 
which there will be no sensory percep- 
tion by the ear. Generally this fre- 
quency range extends from 30 to 16,000 
c.p.s. The frequency range for con- 
versational speech is from about 100 
to 8000 c.p.s., as mentioned previously. 
In terms of power, conversational 
speech will vary over about 40 db. and 
the intensity of the loudest sound will 
be about 10,000 times that of the weak- 
est. 

A large symphony orchestra, with 
instruments producing an abundance 
of bass notes and overtones extends 
over practically the entire frequency 
range of the ear—30 to 16,000 c.p.s. 
The over-all volume range of a sym- 
phony. orchestra from the softest pas- 
sages through the loudest passages 
and peaks runs about 70 db. or an in- 
tensity range of 10,000,000 times. 

Reproducing systems for highest 
fidelity should have a frequency range 
that is uniform from about 30 to 16,000 
c.p.s. and a volume range of 70 db. 

Of equal importance, the original 
sounds must be reproduced at the 
same power levels as were present in 

(Continued on page 88) 
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Applying the 1N34 
as Discriminator for FM 


The germanium IN34 erys- 
tal provides greater audio 
output with less residual 
hum than a conventional 

GH6 vacuum tube 


By 
NORMAN L. CHALFIN 


R most of us, to hear about 
Fe erscat detectors again brings 
back the old days of the cat’s 
whisker and tedious attempts at ad- 
justment to the most sensitive spot on 
the crystal. That crystals can be ap- 
plied in modern receivers makes one 
think of clothing style cycles, where 
the same fashions reappear periodi- 
cally. The new crystals are of differ- 
ent materials than those the old tim- 
ers knew. The 1N34 with which this 
paper is concerned is a germanium 
crystal. Other crystals of iron pyrites 
and of silicon have been used in war- 
time applications, as have uranium 
oxide crystals. Most applications have 
been the uses as detectors and mixers 
at the microwave frequencies. We 
shall concern ourselves here with their 
use aS a second detector (discrimina- 
tor) for FM receivers. 

Two receivers in the author’s home 
—one for television reception and the 
other for FM—were rewired to include 
the unit shown in Fig. 1 in order to 
determine how well the germanium 
1N34 crystal rectifiers could be used 
as discriminators. The television re- 
ceiver was built up originally from 
a kit and its sound channel was de- 
signed for AM reception, therefore, 
the reception of the sound channel, 
which is FM under present standards, 
had to be accomplished by “side-slope” 
detection. This is not a satisfactory 
way to receive FM signals. In order 
to improve this condition the sound 
if. coil, which in this receiver was a 
solenoid coil with primary and sec- 
ondary on the same form, was made 
into a discriminator coil by the simple 
expedient of centertapping the sec- 
ondary and coupling the hot side of 
the primary with a 50 zszfd. capacitor 
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to this centertap. The sound if. am- 
plifier was pressed into service as a 
limiter and a pair of 1N34s were wired 
as the discriminator. The circuit of 
this arrangement is shown in Fig. 3. 
A sketch of the detector i.f. coil tuned 
discriminator is shown in Fig. 5. 

For comparison, a 6H6 was wired 
into the circuit. It was found that the 
1N34 delivered more audio to the a-f. 
amplifier than the vacuum tube. There 
was no residual hum with the 1N34 
while with the 6H6 there was a de- 
tectable 60 cycle ripple when observed 
on the oscilloscope. The hum from 
the 6H6 could not, however, he heard 
on the speaker. 

Since the experiments herein de- 
scribed were performed, Sylvania has 
announced the 1N35. This comprises 
two 1N34s in a single assembly. The 


Fig. 1. FM discriminator built 
by the author. Note that two 
1N34 crystals are used in- 
stead of vacuum type tube. 


two units are “matched.” The 1N35 
can be used exactly as has been de- 
scribed above and as illustrated in the 
diagrams. 

There are also available at many 
of the parts suppliers’ shops 1N21 
crystal detectors from wartime sur- 

(Continued on page 150) 


FROM 
LIMITER 


75% : 


$'85 TO 


auoio 
Ss AMP, 
S100 K 
> 


Fig. 2. Circuit diagram of a conven- 
tional Foster-Seeley discriminator using 
1N34 germanium crystal detectors. 


Fig. 3. Circuit diagram of FM broadcast discriminator using two 1N34 crystals. 
This circuit is similar to a television sound i.f. system except for bandwidth, for 
television + 25 kc. deviation is used, while for FM + 75 kc. deviation is needed. 
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EST 
7:00 a. 


7:00 a. 


7:00 a 


7:00 a. 
7:00 a. 
7:00 a. 


7:00 a 


7:00 a. 


7:00 a. 


7:15 a. 
7:15 a. 


7:15 a. 


7:30 a. 


7:30 a. 


7:30 a. 


7:30 a. 


7:30 a. 
7:45 a. 


(irreg.) 
7:4 


5 a. 


7:45 a. 


8:00 a. 
8:00 a. 


8:00 a. 


8:00 a. 


(irreg.) 


8:00 a. 


8:00 a. 


8:00 a. 
8:00 a. 


8:00 a 


"Frequencies shown are in megacycles: to convert to meters, divide 300 by the frequency in megacycles, or 300,000 by the trequency in 
1000 kes. equal 1 megacycle. 


NOTES: A. B. C.—Australian Broadcasting Commission (domestic network). AFN-—-Armed Forces Network. AFRS—Armed Forces Radio 
Relay from London. BFN— British Forces Network. ES-—-Eastern Serv- 
—Frequency used irregularly. NAS—North American Service. 
Radio Nacional de Espana. RNF—Radio Nationale Francais. SABC—-South African Broadcasting Cor- 


kilocycles: 


33393 3 3 3 3 


AROUND 
LOCATION CALL FREQ.* 

Bandoeng, 

Java PLP 11.000V 

Chungking XGOY_ 6.143V 

7.152 

Montreal, 

Quebec CFCx 6.005 

Toronto, 

Ontario CFRX 6.070 

Halifax, Nova 
Scotia CHNX 6.130 

Sydney, Nova 
Scotia CJCX 6.010 

Los Angeles KGEI 9.530 
(AFRS) KCBA/F 9.750 

Melbourne R2 6.150 
(BBC, Radio VLH3 9.580 
Newsreel) 

Moscow Radio 11.630 
(To North Centre 11.720 
America) 5.180V 

15.360 
17.820 

Helsinki (Lah- OIX2 9.505V 
ti), Finland OIX4 15.199 

Los Angeles KGEI 9.539 
(AFRS, At KCBA/F 9.750 
Dictation 
Speed) 

London GRI 9.410 
(European GRX 9.699 
Service, At GVU 11.779 
Dictation GSE 11.869 
Speed) 

Georgetown, ZFY 6.000 

r. Guiana (Carib- 
bean News Bulletin) 

Melbourne LA 11.760 
(To Forces) VLC4 15.320 

VLB8 21.600 

VLG9 11.900 

Singapore Radio 15.300 

Malaya 15.275 
1.738V 

6.770 

Delhi AIR 4.960 

7.290 

11.850 

15.290 

Bombay 7.240 

Calcutta 7.210 
(or 6.010) 

Madras 7.260 
(or 4.920) 

Colombo, Radio 11.770 
Ceylon SEAC 6.075 

Pnompenh,Fr. Radio 12.364V 
Indo-China Combade 

Moscow (To Radio 11.630 
North Centre 11.720 
America, 15.180V 
Moscow 15.360 
Newsreel) 17.820 

London GRI 9.410 
(European GWwo 9.625 
Service) GVU 11.770 

GVx 11.930 

Los Angeles KGEI 9.539 
(AFRS) KCBA F 9.759 

Moscow (To Radio 7.360 
North Centre 11.630 
America) 1.729 

11.890 
15.180V 
15.4401 

Via Komsomolsk 9.565V 

Melbourne (To VLB 9.540 
East U.S., VLC7 11.840 
Canada, South 
Africa) 

Melbourne VLR2 6.150 
(BBC, fol- VLH3 9.580 
lowed by A.B.C. 
at 8:05 a.m.) 

Perth (BBC, VLW7 9.520 
followed by 
A.B.C. at 
8:05 a.m.) 

Brisbane (BBC, VLQ2 7.215 
followed by 

C. at 
8:05 a.m.) 

Colombo, Cey- Radio 11.770 
lon (BBC) SEAC 6.075 

be JLR 6.015 
(AFRS) 4.880V 

London GSN 11.820 

GRY 9.600 
GSV 17.810 
GSJd 21.530 
GSH 21.470 


Service. AIR--All India Radio. AS African Service. BBC 


ice. FES 
PS—Pacific Service. RNE 


EST 
8:00 a.m. London 


9:00 a. 


9:00 a. 


9:00 a. 
9:00 a. 
9:00 a. 


(irreg.) 


9:30 a. 


9:30 a. 


9:30 a. 


10:00 a. 


10:00 a. 


39335395 3 3 3 


3 


33 3 3 


Far-Eastern Service. GOS—General Overseas Service. I 


poration. SEAC--Southeast Asia Command. V 


LOCATION CALL FREQ.* 
GSK 26.100 
GRF 12.095 
GSO 15.180 
GSD 11.750 
GSI 15.260 
GVSs 21.710 
GRA 17.715 
GSF 15.140 
Georgetown, ZFY 6.000 
Br. Guiana 
(BBC) 
Makassar, Radio 9.360V 
, Celebes Macassar 
Akashvani, VU7MC 6.065 
Mysore, India 
Montreal, CFCX 6.005 
Quebec 
Toronto, CFRX 6.070 
Ontario 
Halifax, Nova CHNX 6.130 
Scotia 
Sydney, Nova CJCX 6.010 
Scotia 
Leopoldville OTCS5 17.770 
OTC2 (or 9.745V) 
Bucharest Radio 9.252 
Bucharesti 
Melbourne (To VLA8 11.769 
Forces) VLG9 11.908 
Rangoon, Radio 9.543 
Burma Rangoon 
London GRI 9.430 
European GWO 9.625 
rvice, At GVU 11.770 
Dictation Gvx 11.930 
Speed) 
Chungking XGOY 6.143V 
7.152 
Via Nanking XGOA 9.730 
Via Canton XTPA 11.650 
Via Shanghai XORA  11.695V 
Via Kweiyang XPSA 7.010 
Via Hankow XLRA 6.054 
Via Tai-Pei, XUPA 9.695 
Formosa 6.0151 
Melbourne(To VLB 9.540 
East U.S., VLC7 11.840 
Canada, 
South Africe) 
Colombo, Radio 4.900 
Ceylon Colombo 
Saigon, Fr. Radio 11.7389 
Indo-China Saigon 4.810 
Kuala Lum- Radio 6.175 
pur, Malaya Kuala 
(Relayed Lumpur 
from 
Singapore) 
Los Angeles KNBI 6.060 
(AFRS) KNBA 9.490 
KNBX 11.799 
KCBR 9.709 
KGEX 11.739 
KWID 9.570 
Via Honolulu KRHO 9.650 
Toronto, CFRX 6.070 
Ontario 
Halifax, Nova CHNX 6.130 
Scotia 
Singapore Radio 4.776 
(BBC) Malaya 
Singapore Radio 15.300 
Malaya 15.275 
1.735V 
.770 
Chungking XGOY 6.143V 
(Press Dis- .152 
patches to 
America, At 
Dictation 
Speed) 
Melbourne VLA& 11.760 
(To Forces) VLC4 15.320 
VLG93 11.900 
Delhi AIR 15.160 
9.670 
9.590 
7.210 
11.870 
Bombay 3.360V 
Madras 4.920 
Los Angeles KNBI 6.069 
(AFRS) KNBA 9.490 
KNBX 11.790 
KCBR 9.709 
KGEX 11.739 
KWID 9.570 
Via Honolulu KRHO 9.659 
Vatican HVJ 15.095 


(Continued on page 110) 


ay vary in frequency from that noted. 


THE CLOCK WITH SHORT-WAVE ENGLISH NEWSCASTS 


EST LOCATION CALL FREQ.* 
10:00 a.m. Vatican HVd 9.660 
5.970VI 
10:00 a.m. London (GOS, GRY .600 
adio GSF 15.140 
Newsree!) GSN 11.820 
GSJ 21.530 
GSP 15.319 
GSH 21.479 
GSV 17.810 
GSK 26.100 
GRF 12.0951 
GSO 15.1801 
GRO 18.025 
GSD 41.7501 
GVS 21.710 
GVP 17.700 
10:05 a.m. Stockholm (To SBT 15.155 
North SDB-2 10.780 
America) 
10:10 a.m. Rangoon, Radio 9.543 
urma Rangoon 
(Headlines) 
10:15 a.m. Melbourne VLC4 15.320 
(To Britain) VLG9 11.900 
VLA8 11.760 
VLB9 9.615 
10:15 a.m. Bandoeng,Java PLP 11.000V 
10:30 a.m. Delhi AIR 6.110 
9.590 
3.495 
11.850 
8.670 
6.190 
7.210 
11.870 
Bombay 3.360V 
Madras 4.920 
10:30 a.m. New York WCBN 15.270 
WCBX 17.830 
WCRC 21.570 
Schenectady WGEO 15.330 
Boston RUL 15.290 
Cincinnati WLWL 17.955 
10:55 a.m. Manila ZPI 9.710 
11:00 a.m. Johannesburg, 6.007 
o. Africa 9.9121 
(BBC) 
Capetown (BBC) 5.877V 
11:00 a.m pe ae oy Cey- Radio 11.770 
lon (BBC) SEAC 6.075 
Radio Colombo 4.900 
11:00 a.m. Delhi (BBC) AIR 6.110 
9.590 
3.495 
11.850 
9.670 
6.199 
7.210 
11.870 
7.299 
Bombay (BBC) 3.360V 
Madras (BSC) 4.920 
11:00 a.m. Georgetown, ZFY 6.000 
Br. Guiana 
(BBC) 
11:00 a.m. Melbourne VLG4 11.840 
(To West VLC6 9.615 
U.S.) VLA8& 11.760 
11:00 a.m. Addis Ababa, Radio 
Ethiopia Addis Ababa 9.620V 
(BBC) 
11:00 a.m. Nairobi, Kenya VQ7LO 4.959 
11:00 a.m. Hamburg, 6.060 
Germany BFN 7.299 
11:00 a.m. Chungking XGOY : nt 
11:00 a.m. Moscow (To Radio 11.6301 
Britain) Centre 
11:00 a.m. London (ES) GRH 9.825 
GVY 11.955 
11:00 a.m. London (AS) GVO 1£.080 
GSI 15.260 
11:00 a.m. London (GOS) GSN 11.820 
GSB 9.510 
GSP 15.310 
GSH 21.470 
GSV 17.810 
GRF 12.095 
GSO 15.180 
GSF 15.140 
GRQ 18.025 
GSD 11.750 
GVS 21.710 
GVP 17.709 
11:15 a.m. Bandoeng,Java PLP 11.009V 
11:30 a.m. Accra, Gold ZOY 7.309 
(irreg. at Coast (BBC) 4.915 
11:00 a.m.) 
11:30 a.m. Georgetown, ZFY 6.000 


RADIO NEWS 


Compiled by KENNETH R. BOORD 


Tis month we are taking our 
ISW readers on a brief survey 
of radio in a picturesque, little 
country of Europe—Holland—the land 
of tulips, dykes, and windmills. We 
dedicate this issue of ISW to the pio- 
neer short-wave broadcaster on the 
Continent—a voice long heard around 
the world—PCJ, “The Happy Station 
of a Friendly Nation.” To the capable 
staff of “The Happy Station” we ex- 
tend heartiest congratulations on this 
twentieth anniversary of PCJ, and to 
Radio Nederland goes our sincere best 
wishes for the future of this “Jnter- 
national World Program Station.” 


The Story of PCJ 


The history of PCJ actually dates 
back to 1926, when the first short- 
wave transmitter was constructed in 
the Philips Laboratories in Eindhoven, 
where many expensive experiments 
were conducted. Of these experiments, 
Eddie Startz, versatile announcer at 
the station, relates: 

“The object was not record-break- 
ing—in such case a less carefully de- 
signed transmitter would have been 
sufficient—but to find out whether a 
really reliable wireless transmission 
over very long distance was possible.” 

In order that readers may have a 
few details of the Philips experiments, 
we quote from a 1929 pamphlet about 
PCJ, as prepared by Mr. Startz: 

“Since we proved that ,the radio- 
waves, under 100 meters, possess spe- 
cial advantageous features for radio 
transmission and make it possible to 
bridge the biggest distances with small 
power, radio has been revolutionized. 
The extraordinary feature of the short 
waves were soon utilized for telegraph 
communications; but short-wave radio 
telephony proved, until recent years, 
practically impossible. 

“To telegraph from Holland to the 
Indies on the long waves (over a 
thousand meters) it proved necessary 
to use a power of some 300 kw. The 
long wave telephony transmitter of 
the Transatlantic Service (approx. 
500 km.) also used a power of some 
hundreds of kilowatts. 

“For wireless telephonic communi- 
cations with the Dutch East Indies, on 
a very long wave, it would be impos- 
sible to construct a transmitter of suf- 
ficient power to bridge the 20,000 km. 

“But the results obtained with short- 
wave telegraphy made one wonder if 
it were not possible to establish a 
telephony service over the same dis- 
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tance with short waves. Only experi- 
ments could prove if this were possi- 
ble, and if so, to what extent. 

“The Philips Laboratories at Eind- 


hoven, with their innumerable re- 
sources, were certainly the best 
equipped to conduct such expensive 
experiments. 

“Not only was thought given to a 
possible two-way connection in the 
near future with the Indies (which 
has come into existence in the mean- 
time) but also of a possible world- 
wide broadcast service. The wave- 
length (31.28 meters, or a frequency 
of 9590 kes.) was chosen with a view 
to obtaining good universal reception. 

“Telephony transmissions on ultra 
short wavelengths are often unsuc- 
cessful, because of the inconsistency 
of the transmitted wavelength. With 
the usual modulating and receiving 
systems the speech currents delivered 
by the microphone are intended solely 
to vary the amplitude and not the fre- 
quency of the oscillations generated 
by the transmitter. Unfortunately, if 


no special precautions are taken, 
there will be ‘frequency-modulation,’ 
as it is called by the engineers, and 
this would cause a very bad distortion. 

“In the Philips transmitter, call- 
sign PCJ, this difficulty has been over- 
come by the use of an oscillating 
quartz-crystal, which keeps the trans- 
mitting frequency constant between 
very close limits. 

“Some crystals show the so-called 
piezoelectric effect, discovered by 
Madame Curie. If such a crystal is 
compressed, an electromotive force is 
generated on its surfaces; the reverse 
is true, too—if an e.m.f. is applied, the 
crystal contracts. 

“In a crystal oscillator this property 
of a thin plate of quartz crystal, capa- 
ble of oscillating mechanically at a 
very high frequency, is utilized to gen- 
erate a current of very constant fre- 
quency. 

“In the PCJ transmitter the crystal 
generated high frequency currents are 
amplified and multiplied several times 

(Continued on page 94) 


One of the newest devotees among short-wave listeners is David Van Wallace of 


Mount Clemens, Michigan. 


David, a former Notre Dame student, is completely par- 


alyzed as the result of a broken neck suffered from a dive into the University pool. 
Unable to operate a conventional receiver, two former Notre Dame alumni, Ray- 
mond Durst and William Maher of Hallicrafters called upon the company engineers 
to design a special radio chassis with huge wheels and long levers replacing knobs 
The slightest brushing movement of Mr. Van Wallace's hand will 
Receiver was donated by The Hallicrafters Company. 


and switches. 
) manipulate the controls. 
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By 
ALFRED A. GHIRARDI 


COURSE 


Part 52. The i.f. amplifier in superheterodyne 
receivers; what it accomplishes, and operat- 
ing characteristics that influence its design. 


intermediate frequency  (i.f.) 
amplifier it will be instructive 
to briefly review the basic operating 
principle of the superheterodyne re- 
ceiver so that the important roles 
played by the if. amplifier will be 
clearly understood. The functional 
block diagram of a typical AM super- 
heterodyne is illustrated in Fig. 1. 
We have learned that the modern 
superheterodyne usually employs a 
tuned r.f. preselector stage into which 
all the signals received by the antenna 
are fed. The main function of its 
variable-tuned circuits is the rejection 
of certain interfering signals that may 
be present along with the desired sig- 
nal—particularly those of image fre- 
quency, since neither the mixer nor 
the if. amplifier following it are ca- 
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| | ees proceeding to study the 


pable of discriminating between such 
signals and the desired signal. Con- 
sequently, rejection of all interfering 
signals of image frequency must be 
accomplished ahead of the mixer. Pre- 
selector circuits that when tuned to 
the desired signal will reject all pos- 
sible interfering image-frequency sig- 
nals are employed for this purpose. 
The variable-tuned signal circuits in 
the preselector shown in Fig. 1 are as- 
sumed to be adjusted to pass mainly 
the desired signal, B, of the three in- 
coming signals A, B, C appearing 
simultaneously in the antenna circuit. 

Following the preselector is the 
“frequency-converting” or “translat- 
ing” arrangement wherein any re- 
ceived signal (unmodulated c.w., audio 
modulated, or video modulated) trans- 
mitted by the preselector is ‘“con- 


A modern oak plywood 
cabinet with louvered grille 
characterizes this new 5 
tube a.c.-d.c. table model 
which has recently been 
added to the Aviola line. 


verted” or translated to a similarly 
modulated signal of new fixed carrier 
frequency. To perform this change 
in frequency (frequency conversion), 
an arrangement comprising an adjust- 
able-frequency r.f. oscillator and a 
mixer is employed. Both units consid- 
ered together comprise the frequency 
converter. The modulated input r-f. 
signal voltages and the unmodulated 
r.f. voltage (of suitable frequency) 
generated by the oscillator are both 
properly applied to the mixer portion 
of the frequency converter (see Fig. 
1), so as to cause them to heterodyne 
within the mixer to produce a plate 
current having several “combination” 


frequencies. Among these are com- 
ponents of “sum” (fose. + fsig.) and 
“difference” (fosc. — fsic.) frequencies 


—both of which are really carriers of 
new frequencies but which still carry 
the modulations of the input carrier. 
Of these, the desired component of 
the desired signal (usually the com- 
ponent of difference frequency) is se- 
lected by the fixed-tuned plate load 
circuit and passed on to the highly ef- 
ficient and selective fixed-frequency 
intermediate amplifier whose function 
it is to further attenuate all the other 
(undesired) output components and 
signals appearing in the output circuit 
of the frequency converter, and to 
greatly amplify the desired component 
of the desired signal (usually called 
the if. signal) to the required level 
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Fig. 1. Functional block diagram of a typical AM superheterodyne receiver showing the successive changes that the desired modulated 
incoming signal B undergoes as it progresses successively through the preselector, frequency converter, and i.f. amplifier of the receiver. 


before it is applied to the detector or 
demodulator tube. 
The I.F. Amplifier 

From the foregoing it is clear that 
the intermediate-frequency amplifier 
can be defined as that portion of a su- 
perheterodyne receiver that lies (elec- 
trically) between the plate circuit of 
the frequency converter and the input 
of the detector or demodulator. It is 
essentially a highly efficient and selec- 
tive fixed-tuned high-frequency am- 
plifier which derives its input signal 
from the plate circuit of the frequency 
converter, since this is the point at 
which the i.f. currents first appear. 
Since the if. amplifier provides the 
principal gain and adjacent-channel 
selectivity of the superheterodyne re- 
ceiver, its operation and design merit 
careful attention and they will be 
treated at some length in this and 
succeeding lessons of this series. 
Advantages of Superheterodyne 

over T.R.F. Receiver System 

The advantages of the superhetero- 
dyne receiver system over the straight 
t.r.f. receiver employing an equal num- 
ber of high-frequency amplifier stages 
and tuning circuits are: 

1. Ina properly adjusted and aligned 


1 Even when the i.f. is a higher frequency than 
the signal frequency, improved gain and selec- 
tivity may be obtained owing to the greater pos- 
sible efficiency that may be realized in fixed-tuned 
circuits of proper design as compared with a vari- 
able-tuned system 


Fig. 2. 


per-cent difference between their 


carrier frequencies, 


superhet receiver, it makes no dif- 
ference what the carrier frequency 
of the desired signal being received 
is; the frequency converter always 
converts it to the single frequency 
for which the if. amplifier of the re- 
ceiver is designed—the i.f.—and most 
of the amplification and selection is 
accomplished at this one frequency. 
Since the signals the if. amplifier is 
called upon to amplify are always of 
this one carrier frequency, fixed-tuned 
circuits (tuned to this predetermined 
if.) can be employed in it. This re- 
sults in more nearly constant over-all 
receiver sensitivity and_ selectivity 
over the waveband since their effi- 
ciency does not depend on the partic- 
ular frequency of the received signal 
as is the case in a t.r.f. receiver. 

2. Higher possible gain per stage 
may be realized in the if. amplifier 
than in a t.r.f. amplifier, especially 
when the i.f. is a lower frequency than 
the signal frequency.’ 

3. Improved selectivity also results, 
especially when the if. is a lower 
frequency than the signal frequency, 
since a narrower response curve 
(higher selectivity) may be obtained 
than is possible at the signal fre- 
quency.! 

4. Better control of over-all fidelity 
(as regards sideband cutting) is ob- 
tainable because it is more easily pos- 
sible to control the shape of the over- 
all resonance curve of the fixed if. 


and upon 
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Fig. 3. Graph shows the effect of i.f. 
values employed in receiver upon 
the per-cent frequency difference be- 
tween wanted and adjacent-channel 
interfering signals (after frequency 
conversion). The greater this frequency 
difference the greater will be the se- 
lectivity advantage of the i.f. amplifier. 


tuning circuits to a definite desired 
characteristic for all incoming signals. 
It is possible, by means of simple tun- 
ing adjustments, to shape this over-all 


(Continued on page 147) 


Block diagram illustrates the effect of superheterodyne frequency conversion of two interfering signals upon the 
the selectivity problem 


involved in their separation. 
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y Start of disassembly operation. 

Here, chassis, speakers, record 
changers are removed from cab- 
inets. Disassembly instructions are 
prepared from actual study of unit. 


LENE: 


Howard W. Sams, origina- 
tor of PhotoFacts service. 


y One section of Engineer- 

ing Analysis Division. Here, 
each piece of equipment is 
subjected to an analysis, in- 
cluding replacement parts 
check, study of parts values 
and other important items. 


» Initial preparation of radio re- 

ceiver chassis includes general 
inspection of all components and 
all accessories used with the unit. 


y Specially constructed copper test 

booths are used when analyzing 
and otherwise checking the r.f. and 
if. coils. Findings are cross checked 
against those given by manuaficturer. 


A Here, original speaker equipment 

is studied for the purpose of rec- 
ommending accurate replacement. This 
is typical of the parts replacement anal- 
ysis. Replacement recommendations 
are made only after checking against 
the actual physical and electrical char- 
acteristics of the original component. 
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By 
ROBERT M. ELLIS 


radio industry for many years has 
been the absence of a pipe-line be- 
tween the set manufacturer and the radio 
serviceman. Millions of dollars have been 
spent on promotion, advertising, and good 
will gestures, but only a few manufactur- 
ers have undertaken to supply the service- 
man with data on his receivers that would 
offer more than mediocre help. Instead, too 
much time was spent analyzing the com- 
petitive market and the race was run to 
see who could produce a six-tube job for 
thirty-five cents less than the guy across 
the street. 

At the end of the war Mr. and Mrs. Public 
were eager to buy the maze of new sets that 
had been promised to them. They had been 
told that the new models would be far bet- 
ter than those they had previously used in 
their homes. Unfortunately, in many cases, 
these were but idle rumors and thousands 
of receivers appeared in the radio service- 
men’s shops for major repairs after having 
been in service for but a few hours. Serv- 
icemen reported that they had found poor 
substitutes, “rats’ nests” type of construc- 
tion, innovations in circuit design, and trick 
tuning assemblies. A further contribution 
to the sale of aspirin were the many omis- 
sions and errors in original parts lists which 
accompanied the postwar receivers. In fact 


BPoesci ina: the weakest link in the 


Here, a schematic diagram is be- 
ing corrected to conform with the 
actual circuit as it exists in the proc- 
essed receiver. This particular serv- 
ice precludes errors which may have 
occurred between the drafting rooms 
and production lines at the factory. 


“This job requires the services Ah A tough assignment and one requiring 
of expert personnel. These en- 
gineers are shown measuring the 
stage gain and overall performance 
of various receivers under analysis. 


a great amount of patience is the trac- 
ing of unknown circuits and the prepara- 
tion of schematic drawings. The average 
serviceman could be stumped on this job. 
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PACKAGED RADIO SERVICE 


It takes many specially trained experts and considerable equipment 


to prepare complete and accurate service data on complicated radio 


and television sets. 


many of these sets came through with- 
out a schematic. 

To solve this dilemma and to make 
the radio serviceman the really im- 
portant figure he should be in the in- 
dustry, Howard W. Sams & Co., Inc., 
was founded on April 1, 1946. Their 
objective was to furnish complete pic- 
torial, schematic, and photographic 
data on all postwar sets and to supply 
these to the radio repairman in the 
form of “PhotoFact Folders.” 

To tackle such a tremendous proj- 
ect required highly detailed planning 
and coordination. It was necessary to 
build up a staff of experts, each spe- 
cializing in certain parts of the sets 
depending upon his particular qualifi- 
cations and background. From a small 
beginning, the staff now includes ap- 
proximately forty-five employees. 

The “machinery” needed to compile 
and publish a single “Folder” presents 
an interesting study in organization 
and technique. The process of analyz- 
ing the set, called the “disassembly 
process” by the staff, is conducted by 


a group of qualified men, each spe- 
cially trained for his job. 

Each major group of components is 
the responsibility being as- 
For example; the 


classified 
sumed by one man. 


View of drafting de- 
partment. Diagrams, re- 
touching and final art work 
for folders are prepared 
here under the guidance of 
Analysis Division experts. 


Photographing the chas-—> 
sis. A special technique 
is used so that all parts 
are readily identifiable 
in the pictorial diagrams. 
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Here is how it is done by one 


capacitor specialist examines all the 
fixed capacitors in each piece of equip- 
ment assigned to him. He lists them 
all in the order of their use and pre- 
pares a separate specification sheet 
for each capacitor. One of each of 
these sheets is forwarded to each of 
the cooperating component parts man- 
ufacturers, together with recommen- 
dations for proper replacements. 
Later he checks these for electrical 
and mechanical specifications and, if 
practical and workable, he then lists 
the item as a correct replacement for 
the capacitor used in the original set. 
The same technique is used in an- 
alyzing replacements for fixed resis- 
tors, volume controls and tone con- 
trols. Speakers are measured both 
electrically and mechanically and the 
cooperating speaker manufacturers 
are asked to recommend suitable re- 
placements on the basis of these speci- 
fications submitted to them by the 
speaker specialist. When the replace- 
ment speaker is received, it is checked 
against the original speaker in the 
set. Power transformers, audio trans- 
formers, and chokes are the responsi- 
bility of still another analyst. Proper 
replacements for these are selected 
by the same process as mentioned. 


Draftsman coding 

pictorial diagrams 
and schematics with 
identifying parts num- 
bers to provide uniform, 
easy reference to accom- 
panying service data. 


Have you ever spent-> 
a few hours trying to 
restring the dial cord 
on a set? The draw- 
ing being prepared 
shows the one and only 
correct way to do it. 


alert organization. 


Of great importance is the measure- 
ment and analysis of r.f. and i.f. coils 
found in the maze of receivers coming 
into the organization for test. Great 
care is exercised to see that no errors 
creep in. 

As far as the processing of the re- 
ceiver itself is concerned, a complete 
voltage and resistance analysis of the 
set is made and recorded. Important 
details, usually overlooked by manu- 
facturers, such as dial-cord stringing, 
are sketched and marked for future 
reference and are later incorporated 
in the finished “Folder.” This one 
operation alone has saved countless 
dollars in valuable time to thousands 
of servicemen. It is a well known fact 
that only one out of four possible 
stringing contortions is correct. 

The final step in the analysis con- 
sists of an over-abh.performance check 
including a study of stage gain and 
alignment. The manufacturer's sche- 
matic diagrams and parts lists (if 
available) accompany each receiver as 
it goes through the hands of the vari- 
ous analysts... As a matter of fact, 
only about 7 out of every 10 receivers 
are furnished with a parts list. This 
means, at best, that the servicemen 

(Continued on page 144) 


A specialist checks parts func- 
tions of a record changer. From 
the data compiled, “exploded-view” 
pictorials and repair and adjust- 
ment data will be prepared, 


By C. R. ELDER 


Extension Editor, lowa State College of Agriculture 


Don’t overlook the ever-growing farm market as 


a profitable source of increased income for you. 


VERY time a rural farm home 
kK is connected to an electric high- 

line, radio and appliance stores 
can ring up approximately $700 in 
their cash registers—in terms of po- 
tential business. 

That’s what a recent survey of some 
10,000 Iowa farm users of electricity 
indicate they spend for electrical 
equipment and appliances. 

This survey, conducted by the Iowa 
Rural Electric Cooperative Associa- 
tion, in cooperation with the Iowa 
State College, further indicates that 
farmers now enjoying electricity in- 
tend to buy $260 worth of appliances 


in addition to those they are now 
using. 

Put these two sources of potential 
business together and it would appear 
that the rural market is destined to 
become the most fertile field in the 
radio and appliance business. 

Electricity on farms is still in its 
infancy. In Iowa, for example, less 
than one farm in seven had highline 
service 10 years ago. Today more 
than half of the farms have been elec- 
trified. Of the 107,000 farms which 
had power line service in 1940, 56% 
were serviced by cooperatives under 
the Rural Electrification Administra- 


Tabulation of electrical equipment now being used, or to be purchased, as in- 
dicated by a survey made among 10,000 users of electricity on lowa farms. 


lercentage Percentage l’ercentage Percentage 

Ilome Using That Intend Farm Using That Intend 
Equipment Equipment to Buy Equipment Equipment to Buy 
ES ee 95.9 13.3 Nae ares aut a ies 52.5 13.3 
Washing Machine ..... 94.4 11.0 Barn Lights . ae 60.6 4.5 
Ee yep 87.6 11.1 Poultry House Lights... 49.9 12.9 
Refrigerator .......... 67.6 29.5 Chick Brooder .... ‘ 39.1 15.8 
EN cneudnct ceaeeeun 58.3 11.9 Farm Water Pump .... 29.4 13.3 
Vacuum Cleaner ...... 42.4 23.6 Hog House Lights .... 28.8 11.2 
| F7? le P 31.7 14.4 Poultry Water Heater. . 15.0 13.1 
Home Water Pump .... 26.4 17.7 Milking Machine ...... 12.2 8.2 
as a wil a eencwiaen-< ik 26.2 12.3 Electric Fence ......... 14.0 5.7 
J UG ee 21.4 11.5 a 4.8 8.1 
ES aaa 14.0 8.5 ON eer 6.0 4.6 
EE Set 6 aie anew eae 10.3 16.5 Se 2.4 7.6 
Water Heater ........ 5.5 14,1 Feed Grinder ......... 3.3 6.1 
Sewing Machine ...... 6.5 11.1 Fanning Mill .......... 6.2 1.5 
Coffee Maker ......... 10.2 7.3 Corn Sheller ........ ; 3.4 3.3 
Freezer Storage Case.. 8 6.7 Dairy Water Heater. 9 14 


tion. Of the farms now being elec- 
trified, 5 are being added to REA 
lines and one to lines of private 
utility companies. 

During the war years farm income 
was about twice the average income 
for the 10-year period from 1934 to 
1943. Even if prices decline some- 
what, farmers should be in a rela- 
tively strong position to maintain 
high purchasing power during the 
next few years. Much of the ac- 
cumulated capital of farm families 
has been definitely earmarked for 
farm and home improvements. Many 
of these improvements, such as in- 
stallation of running water, modern 
kitchens, farm ventilation and heat- 
ing systems, require electric service 
for their most successful operation. 
This means that the demand for rural 
electrification should increase along 
with the average consumption per 
farm. 

It is anybody’s guess as to what ex- 
tent electricity will eventually be used 
on farms. The kwh. consumption has 
been on the constant increase and 
there is no indication that the peak 
has been reached. 

During the first year that coopera- 
tives operated in Iowa the average 
consumption was 52 kwh. per month. 
In the seventh year of operation this 
average had jumped to 109 kwh. 

It must be remembered, too, that 
many of the farms included in the 
seventh year of operation (1943) had 
been connected to the highline for a 
relatively short time—and at a pe- 
riod when equipment and appliances 
were practically nonexistent because 
of war time shortages. 

(Continued on page 116) 


RADIO NEWS 


Panel view of home- 
built oscilloscope, 


Complete details for the home construction of a 


cathode-ray oscilloscope, along with important 


practical information on the use of this unit. 


HE most useful and versatile in- 
5 strument to be found anywhere 
for use in a service shop, re- 
search lab., or on an experimentor’s 
bench is the cathode-ray oscilloscope. 
Here in one instrument we have a 
peak reading voltmeter which does 
not load a circuit appreciably, an ac- 
curate method of comparing or deter- 
mining frequency, the only method of 
properly and rapidly aligning wide 
band AM, FM and television receivers, 
a method of measuring modulation 
percentage, and the only means of ob- 
serving the actual gyrations of alter- 
nating current waveforms and the 
study of transient waveforms. For a 
large part of electronic work it is in- 
dispensable and in the service shop its 
use is going to become more important 
and more necessary as FM and televi- 
sion receivers begin to come to the 
shop for repair. 
The best way to fully understand 
March, 1947 


the oscilloscope and realize its capa- 
bilities is to build and use one. We, 
therefore, present a 3” oscilloscope 
which will be adequate for most jobs. 
The design is flexible enough to allow 
additions to qualify it for special uses, 

An oscilloscope consists, primarily, 
of a cathode-ray tube, a sweep circuit, 
amplifiers, two power supplies and 
necessary associated controls. 

The cathode-ray tube consists of a 
cathode located at the base end of a 
long vacuum tube. There are, then, a 
succession of grids and anodes, four 
deflecting plates and a fluorescent 
screen, located at the other end of the 
tube. Fig. 2 shows the relative ar- 
rangement. The electron beam is 
focused and directed at the center of 
the fluorescent screen by means of the 
proper potentials being placed on the 
tube’s elements. The first, or intensity, 
grid has applied to it a voltage nega- 
tive in respect to the cathode which 


may be varied by a potentiometer. 
This pot is on the front panel and is 
the intensity control. It effects a 
change in intensity by varying the 
amount of electrons flowing from the 
cathode which are allowed to hit the 
screen. A positive potential which is 
also controlled from the front panel 
is placed on the focusing electrode. 
The deflecting plates effect electro- 
Static deflection of the electron beam 
by the application of external volt- 
ages. 

As the electron beam may be taken 
as negative, if a positive potential is 
put on a deflection plate, the beam 
will be attracted toward that plate, 
provided the other plate is grounded. 
Conversely, if a negative potential is 
placed on the same plate, the beam 
will be repelled. As the plates are ar- 
ranged in pairs at right angles to each 
other, the beam may be deflected 
either horizontally or vertically, ac- 
cording to the choice of plates; or, if 
voltages are applied to the vertical 
and horizontal plates simultaneously, 
the deflection will be in both direc- 
tions at once. Therefore, the spot may 
be moved, by manipulation of the 
voltages on the plates, to any point on 
the face of the tube. If these volt- 
ages are d.c. and applied to the tube 
directly, then the spot will assume a 
new position, as determined by the 
magnitude of the voltage. 

We have, therefore, what is in ef- 
fect an electrostatic voltmeter. All 
that need be done is to put a known 
voltage on, say, the vertical deflection 
plates, and observe how many volts 
it requires to deflect the spot one inch. 
When we place an unknown voltage 
on the tube we merely measure the 
deflection of the spot. Knowing the 
sensitivity of the tube in volts-per- 
inch, we accurately determine the un- 
known voltage. This is a very sensi- 
tive method as it draws an almost 
immeasurable current from the 
source, One can measure even the 
voltage across a small charged con- 
denser. 

If we place an a.c. voltage of known 
frequency on one set of plates and an 
unknown frequency to the other set, 
we can determine not only the peak- 
to-peak value of either a.c. voltage, 
but we can also find the frequency 
difference between the two a.c. volt- 
ages if it is not too great, i.e., 10-1 or 
less. We will note a pattern on the 
screen, the shape of which is depend- 
ent upon the frequency relation be- 
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same, we will get an ellipse; if one is 
twice the other, we get a figure 8. Note 
that this figure has two loops. As the 
frequency difference increases’. the 
number of loops denotes the factor by 
which one frequency is greater than 
the other. This is very useful in cali- 
brating test equipment and works as 
well at radio frequencies as it does 
at audio frequencies. 

If we wish to examine an alternat- 
ing current voltage, either sinusoidal 
or otherwise, it is necessary to place 
on one set of deflection plates, usually 
the horizontal ones, an alternating 
voltage, linear in time and variable 
in frequency to constitute a time base 
or sweep. This merely starts the 
fluorescent spot from the left hand 
side of the tube and moves it to the 
right hand side at a constant speed. 
How many times per second it is 
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control. 


plates (the vertical ones), 


tical plates as the Y avis. 


will appear in the same 


ematical graph. 


An important part of an oscilloscope 
This is the little 
electronic hand which writes the wave- 
form shapes on the face of the cath- 
The circuit is shown in 


is the sweep circuit. 


ode-ray tube. 
Fig. 3. 


The heart of the circuit is the tube, 
This tube is a 
The addition of this 
gas has the result of changing the 


in this case an 884. 
gas filled triode. 


If we apply an alternating 
voltage to the other set of deflection 
the spot 
will trace out an a.c. wave in its true 
proportions in respect to time. 
horizontal plates are usually referred 
to as the X avis plates and the ver- 
The picture 
drawn with the above described sweep 
relation as 
the assumed X and Y axis on a math- 
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stance, with 5 volts bias on its grid it 
is cut off and no current flows. As 
the plate potential is applied, con- 
denser C charges up. As it has to 
charge through resistor R, it takes a 
certain time to reach any given volt- 
age. When it does charge to a cer- 
tain critical voltage, the gas in the 
884 tube ionizes and the tube conducts. 
Unlike a high vacuum tube, increasing 
the grid voltage will have no effect on 
the tube after it has once started con- 
ducting. The only way to turn it off 
is to remove the plate voltage. 
Fortunately, this is exactly what 
happens. The instant the tube con- 
ducts, its resistance becomes very low 
and it rapidly discharges condenser C. 
When the voltage on condenser C 
falls below the critical value, the tube 
stops conducting. Condenser C then 


starts to charge again to repeat the 
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cycle. Changing the value of R 
changes the speed at which C can be 
charged. The resultant waveform is 
shown in Fig. 4. Therefore, the fre- 
quency of the resultant saw-tooth 
waveform can be changed. 

The value of C also has an effect on 
the frequency. The higher the ca- 
pacity, the longer it takes to charge it 
through a given resistor. Therefore, 
by switching capacitors and providing 
a variable resistance in series, a wide 
frequency range may be covered. In 
the oscilloscope described, the fre- 
quency range is 6 c.p.s. to 30,000 c.p.s. 

This oscillator is, however, rather 
unstable, which is undesirable as this 
would cause the inspected waveform 
to dance back and forth; but this very 
instability is put to work. A bit of 
the signal is injected into the grid of 
the sweep oscillator tube. The tube 
will lock in with the fundamental or a 
multiple of the inspected waveform 
frequency. This causes the picture to 
stand still on the face of the tube. The 
amount of synchronizing voltage is 
varied by a potentiometer in the grid 
of the sweep oscillator tube. It is well 
to note here that too much sync should 
never be used, as it will distort the 
waveform under observation. 

We could use the entire voltage 
rise of the condenser as it charges 
up but for the fact that it is not linear, 
but tends to charge rapidly at first 
and then more slowly, actually in the 
form of an exponential curve. This 
would not give a time base which was 
linear with time and would, conse- 
quently, distort the waveform under 
observation. We, therefore, use only 
the initial fast charging part which 
is reasonably linear and we amplify 
this small saw-tooth to the proper size 
to more than sweep the width of our 
3” tube. 

This amplifier tube has in its grid 
a volume control so that we can vary 
the amplitude of this sweep voltage 
and spread out or crowd together 
groups of waveforms to gain different 
perspectives on the observation there- 
of. This control is necessary when we 
wish to use an external sweep volt- 
age. The amplifier must have a flat 
frequency response from six to, at 
least, thirty thousand cycles-per-sec- 
ond so that it will amplify the sweep 
without distortion. Actually, its re- 
sponse should be several times wider, 
as the frequency components involved 
at the discharge time may be as high 
as 500 ke. or more. 

As we increase the frequency of our 
sweep oscillator, the rise of the saw- 
tooth becomes shorter and shorter but 
the fall remains relatively constant. 
There comes a time, therefore, when 
they are nearly equal. The forward 
trace on the tube, then, is no brighter 
than the back trace. The back trace 
becomes annoying, as it confuses the 
waveform that we are inspecting—it 
may be removed by a blanking volt- 
age. 

Simply stated, this voltage reduces 
the intensity of the cathode-ray tube 
to zero during the back cycle. A 
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portion of the sweep voltage is fed 
into the intensity grid of the C-R tube 
through a small condenser. The posi- 
tive rise of the sweep only makes the 
intensity grid more positive and in- 
creases the brilliance slightly at the 
beginning of the sweep. The fall of 
the saw-tooth, however, is negative 
and this negative voltage drives the 
intensity grid negative, shutting off 
the electron beam and blanking the 
tube during the flyback time. The 
coupling condenser must be large 
enough to couple the flyback voltage 
but small enough not to pass the saw- 
tooth rise frequency. 

This blanking voltage may be re- 
moved at will by means of a switch. 
The intensity grid is brought out to a 
binding post so that external blanking 
or a calibrating voltage may be in- 
jected. 

If a sine wave of a known frequency 
is introduced, the tube will be blanked 
on every other half cycle. This will 
be apparent by the sweep taking the 
form of a series of dashes as in Fig. 6. 
Knowing the frequency of the sine 
wave, we can determine the frequency 
of a waveform which we have placed 
cn the vertical deflecting plates. This 
input to the scope constitutes the Z 
axis input. If the builder desires, a Z 
axis amplifier may be included, to- 
gether with an amplitude control. 
This amplifier may be the same as the 
Y axis amplifier (Fig. 1) and the val- 
ues copied. Fig. 7 shows how this 
would be arranged. 

All-the waveforms we wish to in- 
vestigate must be of sufficient ampli- 
tude to deflect the electron beam an 
inch or so. The deflecting plates have 
a sensitivity of from 40 to 50 volts per 
inch of deflection, so an amplitude of 
less than 10 volts is not easy to study, 
due to its small size. 

We must, therefore, provide a Y 
axis amplifier, the response of which 
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of the various elements which make up 
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Fig. 3. Diagram of scope sweep circuit. 


will be determined by the use to which 
we intend to put the oscilloscope. If 
we are interested in audio frequencies 
only, say from 20 to 50,000 cycles-per- 
second, the amplifier, Fig. 1, will suf- 
fice. It will still have some gain at 1 
megacycle, although it would be bet- 
ter to feed a frequency this high di- 
rectly to the deflection plates. 

If you are interested in radio fre- 
quencies in the order of a megacycle 


Side view of completed instrument with cover removed to show placement of parts. 


Rear view of completed oscilloscope. 


664 
1ONIZES 
>) 


CONDENSER C 
CHARGES 


(2) (4) _ CONDENSER € IS 


RAPIDLY DISCHARGED 


CYCLE IS 

‘6) Repeated 
ou (5) 

PLATE VOLTAGE 


684 
iS APPLIED OEIONIZES 


Fig. 4. Wave shape of sweep circuit. 


and of an amplitude of five volts or 
less, then a more extensive Y axis am- 
plifier will be necessary. If the proper 
display of square waves of high re- 
currence rate is desirable the response 
should be flat to at least a megacycle. 

The conventional methods of con- 
trolling amplitude are unusable at 
megacycle frequencies because of the 
input capacity of the tube, combined 
with the series resistance introduced 


when the amplitude control is in in- 
termediate position. A much superior 
system consists of a cathode follower 
and a frequency compensated attenua- 
tor. A potentiometer in the cathode 
circuit of the cathode follower pro- 
vides continuous variable output, Fig. 
5 shows the circuit. The amplifier 
which follows the cathode follower 
must fall in the video amplifier class, 
being flat from 20 c.p.s. to a megacycle 
or more. 

This means not only careful design 
but extreme care in construction, as 
wiring capacity can have a profound 
effect on response. As a matter of 
fact, a carelessly wired video amplifier 
may only go to 500 kc., whereas, a 
properly wired one will go to over two 
megacycles! 

Every wire in the grid or plate cir- 
cuit must be kept above the chassis to 
avoid additional capacity. The out- 
put capacity is high enough as it is, as 
it consists of the output capacity of 
the tube, the capacity of the deflectio.. 
plates of the cathode-ray tube, plus 
the wiring capacity. The effect of this 
total capacity can be reduced by low- 
ering the load resistor in the amplifier 
tube’s plate circuit. This lowers the 
circuit impedance. 

We may also resort to inductive 
peaking to increase the response. Sim- 
ply stated, we pick an inductance 
which resonates with the total ca- 
pacity at a frequency above which the 
response has fallen off substantially. 
The effect of the inductance is to in- 
crease the load impedance gradually 
at the frequency at which the response 
starts to fall off, until its resonant 
frequency is reached. Beyond this 
point we are on the capacitive side of 
the resonance of the combination coil 
and capacitance and the response will 
fall off rapidly. The formula for com- 
puting this inductance is L = KR? C. 
L is the inductance in henries, R is 


Fig. 5. Circuit diagram of wideband Y axis amplifier and attenuator. 
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R,, Rs, Ry, Rg —2 megohm, V2 w. res. 
R.—20,000 ohm, 2 w. res. 
R;—200,000 ohm, 1/2 w. res. 
Ry—100 ohm, 2 w. res. 

R-—1000 ohm, w.w. pot. 

Ryy—200 ohm, % ™. res. 
Ry,—5000 ohm, 2 wm. res. 
Rig—10,000 ohm, 2 ». res. 

Cy, Co—3-12 putd. mica cond. 
Cz—.001 ufd., 400 v. cond. 


a el 


C,—70 pufd. mica cond. 

C;—.25 yufd., 200 v. cond. 

Co—.1 pufd., 400 v. cond. 

Cr—10 pufd., 50 ». elec. cond. 

Cs—10 yufd., 350 »v. elec. cond. 

S5,—S.p.3 pos. rotary sw. 

Values for L, and Ry, will depend upon band- 
width desired and wiring capacity. For a 
2 mc. bandwidth, L, and Ry are approximate- 
ly 100 uh. and 5000 ohms respectively. 


the resistance in megohms, C is the 
capacity in microfarads and K is an 
assumed constant, usually between .42 
and 0.5. 

Of course, to properly use this for- 
mula you must know the total ca- 
pacity in the plate circuit. All these 
capacities can be found in tube man- 
uals but the circuit capacity must 
either be measured or assumed. To 
lower the effect of this capacity we 
have lowered the plate resistance in 
the tube’s plate. This also lowers the 
tube’s gain, so we will probably need 
another stage. This puts quite an ad- 
ditional drain on the power supply, 
not to mention additional filtering and 
bypassing, so its necessity must be 
weighed by the individual constructor. 

The power supply for our scope must 
include two d.c. voltages. First, a 
well filtered 300 volt supply to run 
the amplifier and the sweep circuit 
—a 60 milliampere transformer will 
suffice; second, a supply for the pur- 
pose of providing proper accelerating 
voltages for the cathode-ray tube. 
This latter supply has an output of 
about 1000 volts at 2 milliamperes. 
This is a dangerously high potential 
and should be handled with due cau- 
tion. 

The wiring in the high voltage cir- 
cuit should be done with well insulated 
wire. The focus and intensity pots 
must not be mounted directly to metal 
but mounted on a piece of bakelite 
which can then be supported on the 
chassis. The photographs show this 
item of construction. 

A separate 2.5 volt winding must be 
provided for the 3AP1 tube, as the 
cathode is connected to the filament 
within the tube and the cathode is 1000 
volts above ground. A 2.5 volt wind- 
ing must be provided, also, for the 
high voltage rectifier, the 2X2. In ad- 
dition we must provide a filament 
winding for the low voltage rectifier 
and a filament winding of 6.3 volts for 
the amplifier and sweep tube. This is 
quite an array of windings, but the 
Allen B. DuMont Laboratories (Pas- 
saic, N. J.) can supply all these wind- 
ings on one transformer for about ten 
dollars. If you desire, two receiver 
power transformers plus an extra 2.5 
volt filament transformer can be used. 
The filament transformer supplying 
the 2X2 tube must be insulated for at 
least 1500 volts, and preferably 2000 
volts. This is also true of the wind- 
ing supplying the 3AP1 and the trans- 
former which supplies the high volt- 
age. 

Centering voltage is obtained by ap- 
plying equal amounts of positive volt- 
age from the low voltage supply and 
a negative voltage from the high volt- 
age supply across the centering pots 
so that the trace may be shifted up or 
down and to either side. 

The way that the chassis is ar- 
ranged was carefully planned. The 
upper chassis was made from 4,” soft 
iron. This provides good magnetic 
Shielding from the power transfor- 
mers. This is necessary as the 3AP1 
is very sensitive to magnetic deflection 
from an external magnetic field. 
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PROVED BY 


YES, PROFIT MAKERS—BECAUSE... 
Stromberg-Carlson’s is a complete, 
broad line, with all the latest sci- 
entific features that sound equip- 
ment customers are looking for. 


BECAUSE— 


These sound systems meet every 
standard in every situation—from 
the most elaborate of industrial 
requirements to the simple room- 
to-room installation. 


BECAUSE — 
‘‘Manufactured by Stromberg- 
Carlson” means designed and en- 
gineered by matchless skills and 


Portable system in a three-section, com- 
pact case. 15 watt amplifier with one 
phonograph and two microphone inputs, 
two heavy duty Alnico V reproducers, 
and 25 feet of durable cord with con- 
nectors attached. One case acts as the 
reproducer receptacle for connecting in 
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AMPLIFIER, 
MODEL AR 37 


Two input jacks, one provides equaliza- 
tion network for crystal pick up, the 
’ other may be bridged across 500-600 
2 OHM circuits, without change in level. 

Treble attenuation and boosts, base 
i boost, base compensator volume control, 
F separate gain control and fidelity control 
: give the finest in record and wired- 
q music reproduction. 
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> sTROMBERG-CARLSON 


New 1947 profit makers 


THE ‘46 LINE 


experience in the production of 
fine radios, telephones, and tele- 
phone switchboard equipment— 
equipment with records of years 
of dependable service. 


BECAUSE — 


Stromberg-Carlson Sound Sys- 
tems have proved to be sound sales 
builders and sound profit makers 
with scores of satisfied dealers, 
in 1946... 


AND BECAUSE— 


The 1947 market for this quality 
equipment promises to be the big- 
gest, brightest ever! 


IE Be Ese. S. 
AMPLIFIER, MOLEL AU 35 


One phonograph and three microphone 
high impedance inputs, separate base and 
treble controls, 50 watt divided output 
with separate master volume control. Ad- 
ditional amplifier jack for tandem opera- 
tion. Hum adjuster, resistor board con- 
struction and rugged copper plated steel 
chassis. Underwriters approved. 
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SOUND SYSTEM, 
MODEL SS 750 


A completely pre- 
engineered system. In- 
corporates AM-FM 
radio tuner, record 
changer, controls, and 
90 watts of audio- 
power divided into 
four output circuits. 
Wired for optional 
remote control turret. 
Rugged all-metal cab- 
inet with glacier-grey 
finish. Underwriters 
approved. 
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Top view of oscilloscope. The case and 
cathode-ray tube have been removed 
to show relative position of parts. Note 
in particular that the top chassis has 
been mounted in an inverted position. 


Furthermore, the method of mount- 
ing the tubes upside down on the upper 
chassis provides very good shielding 
from the power supply wiring and also 
effects short leads from the tubes to 
the panel controls and from the tubes 
to the deflecting plates of the cathode- 
ray tube. Standard commercial chas- 


Same view as above with the exception 
that the 3” cathode-ray tube is shown 
mounted in its proper position in unit. 
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Years ago Alexander Graham Bell dreamed of : 
“a machine that should render visible to the b 
eyes of the deaf, the vibrations of the air that 
attect our ears as sound.” He never realized 
that dream, but his researches led to the inven- 
tion of the telephone. 
Today Bell Telephone Laboratories have 
turned the dream into a fact — translating the 
spoken word into readable pictures. 
By this new invention of the Laboratories, 
the talker speaks into a microphone. Vibra- 
tions of the voice are unraveled through elec- 
tronic circuits, and then are reassembled as 
luminous patterns which travel across a screen. 
Each syllable of sound has a distinctive shape 
and intensity. 


Science unravels speech 


Visible speech is still in its infancy, and is 
not yet available to the public. But educators 
of the deaf are now ev aluating it. Indications 
are that the deaf can learn to re cad the patterns 
and, by comparing the patterns their own 
voices make with the patterns of correct speech, 
can improv e their diction. 


Patterns of visible speech also provide 
means for analyzing and recording sound in 
the study of phonetics and of 1: inguages Even 
tually, visible speech may make possible visual 
telephony for the deaf. 


This is but one of many contributions by 
sell Telephone Laboratories to the understand- 
ing and control of sound. 


BELL TELEPHONE LABORATORIES FxPlLORING AND INVENTING, DEVISING AND 
PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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CONCORD 


Bargain Catalog of 


RADIO 


Equipment 


FOR 


) Immediate Shipment 


| 


Fig. 6. Horizontal sweep with calibrating 
wave applied to intensity grid. This wave 
may be applied direct to intensity grid, 
| or through Z axis amplifier. See Fig. 7 


sis and panel may generally be used. 

This model used two chassis 8” x 
14” x 2”, although these dimensions 
can be changed somewhat without dis- 


hy wee “ a 4 p . DP ae =x "3 | 
mh RADIO , | 
— 60 NCORD | a} % turbing the operation appreciably. The 
Wn a PARTS*SETS _ panel should be of iron or steel. The 


| Lalandny /94/ 3 | TESTERS panel on the back provides access di- 

A aH! rectly to the deflection plates when 
the jumpers are removed. This facili- 
tates d.c. voltage measurements and 
introduction of high voltage, high am- 


SPECIAL VALUES plitude waveforms directly to the de- 
flection plates. The inputs are made 

HAM GEAR to tip jacks, although the constructor 
AMPLIFIERS #4 can use binding posts if he so desires. 


The front panel in the present model 
has engraved control labels. The 
proper lettering can be done with 
black or white ink directly on the 
panel and then given coats of clear 
lacquer to preserve it. 

The photographs show clearly the 
manner of construction and the lay- 

(Continued on page 163) 


Under-chassis view of power supply. 


Just off the press—48 exciting pages of radio parts, equipment, and 
supplies for dealers, servicemen, amateurs, maintenance, testing, 
building and experimenting—Thousands of items NOW IN STOCK 
and ready for IMMEDIATE SHIPMENT! Big feature sections of 
Radio Sets, Communication Receivers, Amplifiers, Ham Gear, 
Record Players and Portables, Record Changers and complete Sound 
Systems. Page after page of bargains and special values in top- 
quality standard-make radio and electronic parts. 


Mail Coupon NOW for FREE COPY 
Mail coupon below TODAY for your FREE COPY of this latest 
Concord Buying Guide and Bargain Catalog of Radio and Elec- 
tronic needs you can order for SAME DAY SHIPMENT from 
complete stocks in Chicago and Atlanta. 
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Two Ghirardi Books 


A. A. GHIRARDI 
Let Radio's foremost 
technical author help 
you start training 
NOW for q profitable 


future. 


The Only Complete Book on Modern 
Professional Radio Repair 


A. A. Ghirardi’s MODERN RADIO 
SERVICING is the only single, in- 
expensive book that gives a com- 
plete, easily understood course in 
radio repair work by modern pro- 
fessional methods. Written so sim- 
ply you can understand it easily 
without an instructor. Read from 
the beginning, it takes you step by 
step through all phases of the work. 
Used for reference by busy service- 
men, it serves as a beautifully cross- 
indexed book for “‘brushing up’’ on 
any type of work that puzzles you 


TEST INSTRUMENTS— 
TROUBLESHOOTING— 
REPAIR 


MODERN RADIO SERVICING 
includes a thorough explanation of 
all Test Instruments. Tells exactly 
how they should be used, where, 


SERVICE WORK WITH 
GHIRARD!I GADGETS 
Ghirardi Gadgets trouble- 
shoot radio sets with light- 
ning speed. Just flip a card, 
and there before you are the ‘“‘remedies”’ and “‘tests”’ 
to make for whatever “‘trouble’”’ symptoms you find! 
HOME RADIO GADGET—Spots 400 different 


when, and why. Even gives all data 
for the construction of test equip 
ment in case you want to build your 
own! Tells how to make preliminary 
trouble checks on complicated jobs. 
How to analyze ANY circuit scien- 
tifically. How to interpret instru- 
ment readings. How to test and re- 
pair components, how to make in- 
stallations, adjustments, etc.—and 
how to Start a Successful Service 
Business of Your Own! Nothing is 
omitted or condensed. It is a book 
of “Know How” that will help fit 
you for the really big paying jobs in 
all sorts of Radio-Electronic-Tele- 
vision repair—because it teaches you 
RIGHT! 1300 pages. 720 Self-Test 
Review Questions. 706 helpful illus- 
trations and diagrams. Only $5 com- 
plete ($5.00 foreign) on our 5-DAY 
MONEY-BACK GUARANTEE. 


MONEY-SAVING 


in 


YOUR MONEY BACK 


Order either or both of these big books now! Use coupon! 
Read them for 5 days. Then, if not more than satisfied, 
return them AND EVERY CENT OF YOUR MONEY WILL 
BE CHEERFULLY REFUNDED — no quesiions asked! 


RADIO TROUBLESHOOTER’S HANDBOOK 


What to Do—How to Do Iit—In Making 
Specific Repairs on OVER 4800 MODELS 


Radio servicemen everywhere say 
that Ghirardi’s big 744-page, man- 
ual-size RADIO TROUBLE. 
SHOOTER’S HANDBOOK helps 
them turn out twice as much work 
in a given time! Beginners and 
those who like to fix radios for them- 
selves and for friends find this giant 
Handbook a quick, easy way of lo- 
cating and repairing radio receiver 
troubles without expensive shop 
equipment. 9 times out of 10 it tells 
exactly how to repair a set—without 
any claborate testing whatever. 


NOT A STUDY BOOK! 


There’s no magic about it. Just 
plain, common sense! Over 400 pages 
of the Handbook contain carefully 
indexed listings of common trouble 
symptoms, their causes and reme- 
dies for over 4800 home receivers, 
auto radio, and record changer mod- 
els of 202 manufacturers. 
Just look up the make and 
model you want to repair. 


foreign) 


MAIL ORDER rush coupon! 


Dept. RN-37, Murray Hill Books, Inc., 
232 Madison Ave., New York 16, N.Y., U.S.A. 


0 Enclosed find $.... for books checked; or 0 send C.O0.D 
(no foreign C.O.D."s) for this amount plus postage. If not fully satis 
fied, it is understood I may return books within 5 days for refund 


O RADIO TROUBLESHOOT 
ER’S HANDBOOK, §5 ($5.50 


Then follow clear, easy instructions 
that the Handbook gives you. Shop 
tests have shown that 9 jobs out of 
10 can be repaired in this manner 
Tedious testing is eliminated. Service 
work becomes a lot easier. You 
handle two jobs in the time normally 
required for one 


300 PAGES 
OF EXTRA HELP! 


In addition, 300 pages contain serv 
ice hints; i-f alignment peaks for 
over 20,000 superhets; transformer 
trouble data; the most complete 
tube information you've ever seen; 
and hundreds of graphs, diagrams, 
charts, color codes, etc. Everything 
is carefully indexed so you can find 
what you want QUICKLY. Hun 
dreds of users say the HANDBOOK 
has paid for itself by the time it 
saved them on the very first job 
$5 complete ($5.50 foreign) on our 
5-DAY MONEY-BACK GUAR 
ANTEE. 


MODERN RADIO SERV 
ICING $5 ($5.50 foreign) 


troubles in Power Unit, Receiver Circuits Proper, 0 F F E R 
Tubes, Loudspeaker, Antenna, Ground, Batteries, 

etc. Covers such symptoms as “Hum,” ‘“‘Weak,”’ Let Ghirardi's RADIO TROU- 
“Noisy,” ““Inoperative,’’ “Intermittent Reception,” BLESHOOTER'S HANDBOOK 
“Fading,”” and many more. Tells what tests to save you time on common ra- 
make. Suggests the remedy for each trouble. dio jobs. Let MODERN RADIO 


0D MONEY-SAVING COMBINATION OFFER—Both the 
Handbook and Modern Radio Servicing—over 2040 pages 
only $9.50 for the two ($10.50 foreign) 


0 HOME RADIO GADGET, 50c 9 AUTO RADIO GADGET, 50x 


Only 50c : xn SSsSSCEOOOEREE OO 050045000000060800000050088 
AUTO-RADIO GADGET— Spots 444 special auto- SeevICINND tele vow 
radio troubles in all possible trouble-sources for 11 Ger 8 r. “9 ~~ — 
common symptoms including “Hum,” “Weak,” et BOTH big books at special i OD. cp tccanntebdeeedds babteeeesenhosenennnee ee a 
“Noisy,”” with and without car and engine at rest, price of only $9.50 ($10.50 
““Noisy”’ when car is coasting with ignition off, “‘No foreign). Use coupon today City & Dist. No State 
Reception,”’ ‘“‘Intermittent,”’ ‘‘Fading,’’ ‘“*Distor- 


tion,’ and “‘Oscillation.”’ 


ly S 
Gnly SOs habitxio n> SUE SSS BB Bee ees ese eee eee el 


YOU’LL NEVER GO WRONG ON A GHIRARDI BOOK! 
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MORE SMASH BUYS az 
National Radio Distributors 


IMMEDIATE DELIVERY 
FAMOUS NATIONAL RADIO KITS! 


Now! The new and improved 4 
post war design. All component aaanene 

parts perfectly matched and 
fully guaranteed against defect 
Modern plastic cabinet features 
dust proof back, All kits com- 
plete with the new Alnice 5 
P.M. speaker and full instruc- 
tions for easy assembling. 110 
V. A.C./D.C. 220 V, $1.00 ad 
ditional. White cabinet available $1.00 additional | 


N.R. '—4 TUBE T.R.F., uses 128K7, 12SJ7, 
50L6 & 35Z5 tubes. Your Net...............$10.95 
Kit of 4 matched tubes. Your Net 3.50 


N.R. 7—5 TUBE SUPERHETERODYNE, uses 
12SA7, 12SK7, 12SQ7, 5014 & 35Z5 tubes, and 
features built-in loop antenna. Your Net . $10.95 
Kit of 5 matehed tubes. Your Net ‘ 4.50 

N.R. 5—5 TUBE SUPERHETERODYNE “TWO” 
BAND, uses 12SA7, 12SK7, 1285Q7, 50L6 and 
35Z5 tubes. Built-in antenna. Your Net. $13.95 
Kit of 5 matched tubes. Your Net........... 4.50 

N.R. 6—6 TUBE SUPERHETERODYNE, uses 
2—128SK7, 128A7, 128Q7, 3514 and 35Z5 tubes. 

WOME DOR cxscceddacnecotaupee Didtieahanes . $13.75 
Kit of 6 matched tubes. Your Net......... 5.50 | 


THIS MONTH'S SPECIALS 
RADIO TUBES, all standard brands, all fully 


guaranteed 


128K7, 128SQ7, 25L6 or 5QL6. Each, Net......$0.83 
25Z6, 2525, 6A7, 6A8 or 35L46 Each Net... 74 
1A7, 1115, IN5, 12SA7 or 6Q7. Each, Net...... .99 | 
Send us your complete list. 
PHONO MOTORS, self-starting, 9” turn-table. | 
DOP TE cot weadcccuvececueetend cocsccesccesce Ge | 
Russell Ballantyne, 9” turn-table. List $7.30. | 
 merrrerr ° eoccccvccces cee ee ° . 2 I 
Alliance Medel 80, 9” turn-table. List $6.40. 
Dt dbdetaadaceas jaiweeeneewaw ae nesetuus 3.76 | 
CRYSTAL PICK-UP ARMS, Feather-weight, stand- 
ard brands List $4.50. Net...... ae ae 1.95 


3 TUBE AMPLIFIERS, tone & volume controls, | 
uses 128Q7, 50L6 & 35Z5 tubes. Approx. size 
5°x3"xz1%". Your Net....... + , 2.95 | 


size 5”x3"x1%”. 2 ee ‘ 
OUTPUT TRANSFORMERS, to match 2514, ! 

2A3, 6A3, 6B4, 6Y6, 25AC5, 25B6, 2 ; 

or 48 tubes. Your Net, ea., $0.59. 
CRYSTAL RADIO SETS, completely assembled, 


HEADSETS, single earpiece, 1000 ohm. Your Net 1.19 


Ast $9.00. Your Net...... aap aewed aie .50 
RESISTOR KITS, consists of 100 %, 1 & 2 watt, 
60-70 different values, Individually boxed 

 - eee sc ses 5 1.95 
CONDENSER KIT, paper tubular type, all 600V 

all fully guaranteed. 001 to .1 mfd. inclusive. 

Value $15.00. Your Net...... ganna ih Sem 5.95 
AERIAL KITS, contains everything necessary to 

put up good broadcast aerial, Individually boxed, 

with instructions. Your Net............... 75 
VOLUME CONTROLS, with switch, 2” shaft. Ass’t 

sizes from 5.000 ohms to 2 megohms (please 
specify). Each $0.59. 10 for........ ooee OD 


AUTO AERIALS, triple chrome admiralty brass, 
66” long. 3 section. Each $1.95. Carton ef 25.45.95 
CORD SETS, 6° A.C. rubber cord and plug. Set, 
each $0.19. 10 for...... PE Er Er . 
6° Heater cord, for irons, toaster, etc. Each $0.44. 
avy duty, High & low. 
Each $0.65. 10 for... —_ 
10’ Extension cords, with cube tap end. Each 
$0.39. 10 for enue ; 
SPEAKERS, 4” P.M. Alnico V. Ea. .......... 1.49 
5” P.M. Alnico V. Ea 
= Cae Gee Se TM axecadccn re eee 1.95 


Deduct 10% for Case Lots of 20 Speakers | 


BRIGHT STAR FLASHLIGHT & BATTERY DEALS 


THE SCOUT: 12 Plastic Flashlights, ass’t colors. 
i i Mist jcbusddeke wekiwee : 
144 Size “‘D" Flashlight batteries. List $6.10. 


rrr rrr res aaa aia -06' 
Total Cost $19.92 Total Profit $10.08 
Mounted on beautiful counter display card, 
no extra cost. 
THE 1900: 6 Plastic Flashlights, ass’t colors 
List $1.25 Net 0.83 
48 Size “D" Flashlight batteries. List $0.10. 
Net each - a e-ace teins ea . : .06'2 
Total Cost $8.10 Total Profit $4.20 
Mounted on beautiful display card, no extra cost. 
THE 570: 6 All Metal Flashlights. List $0.78 
Net each . oP le ane $0.52 
48 Size “D’’ Flashlight batteries. List $0.10 
Net each inte wait janennn henwus -06'2 
Mounted on beautiful display card, no extra cost 
Total Cost $6.24 Total l’rofit $3.24 


Write for the new "'Free'’ catalog. It's just out! 


At least 25°o with order. We wil! ship balance C.0.D. 
Cable Address ‘‘Enardee"’ 


National Radio Distributors 


899a Southern Blvd., New York 59, N.Y. 
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Here, and on following pages, are circuit diagrams RADIOMEN! 
and parts lists of many new postwar radio receivers. . Here’s the 
Way to Bigger Pay 


Radio News will bring to you other circuits as quickly 
as possible after we receive them from manufacturers. A Complete Practical Set of 


| for Only 
RADIO NEWS, MARCH, 1947 CROSLEY MODELS 56XTA, 56XTW 
P l 
7 LF.2455 KC. « | 
T o2 
= “1 | 
Go | 20 | | 
et #: ; | 
pt | 
FREE 
: =— | Yours 
z og i! | 
. Bile os VOLUME J To Try 7 Days 
7 ae CONTROL | 
. a | NOW — a new 1947 set 
— of practical, ‘‘down to 
r | earth” books for the 
’ | man who wants to get 
view ahead in RADIO and 
. | realizes he must know 
| N modern radio and tele- 
on vision to handle a big- 
“ 1 1947 Edit! , ger job. “Applied Prac- 
“ 1) just OF tical Radio’ gives the 
RESS radio worker the informa 
iF P tion he needs to advance in his 
| job or radio business. Yet, this 
. | | great set is written simple enough 
for the beginner. This Is the only set of its kind 
. ]| in America today. 
neues aieatnenteiin trite eaeecetanematenetatntrmineimeenne | APPLIED PRACTICAL RADIO 
RADIO NEWS, MARCH, 1947 ZENITH MODELS 4K016, 4K035 __ Tells All in 3 Handy Volumes 
Here is practical, working knowledge of RADIO 
as it is used TODAY—from 
CONVERTER INSST i pease ne. oe awe POR nae Aus vouraces weaavane basic principles to latest 


mon REY 
POINTS INOICATEO WITH & 


ge Ee advances in Television. The 


facts are boiled down, in- 
cluding the ‘‘know how’ to 
construct, install and serv- 
ice all types of Radio and 
Television apparatus. 
Unique picture instruction 
method takes equipment 
apart to show what makes 
it work and how to keep it 


going 
Everything New in Radio 
Made Easy 


er (cea) 
eraleces) 


=38 The hundreds of interesting 
up-to-the-minute subjects 
covered include Frequency 
e Modulation, Television, 
‘Th Auto Radio, Public Address 
*. 


Systems, Multi-Band Re - 
ceivers, High Frequency and 
Short Wave—everything in 
radio today from A to Z 
Over 1000 pages with 600 
illustrations and new dia- 
grams. 


Send No Money — See Books Free 


But don’t take our word for what these great books can 
do for you-——-see them yourself Just fill in coupon be- 
low and mail it today. Coyne sends you “APPLIED 


pemeeton 


—1——— | 
Fe) PowERSeITCR —— 
On voy CONTRO! Re 

—_ 


ee re 
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—— paone tno view orm — 
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RADIO NEWS, MARCH, 1947 BELMONT BOULEVARD PRACTICAL RADIO” to look 
over 7 days FREE. If you 
AO Pa aes epee ET PAO ee ee feel set isn’t everything we say Backed by 


AND MORE, just return it at 
our expense and you owe noth- 
ing If you keep the set you 

need , only $3 after 7 days 20 Pet of 
and $3 per month (see cou- ; 

pon). You can’t lose on this Radio s op 
offer, so don’t delay—send that experience 


coupon NOW 


COYNE ELECTRICAL SCHOOL 
Radlo Division, Dept. 37-T4, 
CHICAGO 12, ILL. 


2€32 i 2636 Coyne School’ 


7 f au “weer > oc’ ovteut 


a 


EDUCATIONAL BOOK PUBLISHING DIVISION, 
COYNE ELECTRICAL & RADIO SCHOOL, Dept. 37-T4, 
soo . Paulina St., Chicage 12, til. 


Send me Coyne'’s new %3-Volume Set, “APPLIED | 
PRACTICAL RADIO" for FREE examination After 7 
days I'll either return it and owe nothing, or pay $3 
and $3 a month to total $10.75 Or rh pay $9.75 
cash price in 7 days Include 1 yr. FREE Consulta- 
tion Service, Technical Bulletins and 10 to 1 Guar- 
antee. l 
J | SPerererrrrererrrerrrrr ry Trt AGE.... 


ADDRESS ..cccccccseccceccecscecseces sees | 
| 


RE ee a ae ZONE.... STATE 
Send C.0.D." "iil ‘pay’ postman’ $9.75 plus ¢.0.d. | 
, 


s " Same money back uarantee after 7-day trial 
_—-— eo rr rere rrr a ll SS ree are - 


March, 19417 73 


§ WESTERN ELECTRIC 


BIG SCOOP: AIRCRAFT SURPLUS 


ALL OF THE RECEIVERS AND TRANSMITTERS LISTED BELOW ARE IN GOOD CONDITION. THE 
RECEIVERS ARE NEW, THE TRANSMITTERS ARE USED BUT GUARANTEED PERFECT. ORDER 
SURPLUS WITH CONFIDENCE FROM McGEE. 


RECEIVERS 


These Army surplus aircraft re- 
ceivers may be operated from a 24 


TRANSMITTERS 
This is the Ham's Delight—Army 


volt AC filament supply and any Aircraft Transmitters 
low power 250 volt B supply; or the 

tubes changed to the 6 volt type. BC-457-A 4 to 5.5 MC 
There is plenty of room for a | 8C-458-A 5.3 to 7.5 MC 
power transformer and rectifier | This really fits the ham’s dream 
tube; in place of the dynamotor. | Ideal for a 55 watt transmitter with 
This receiver is very selective and 575 ¥ 


volts at 250 MA plate supply, 


sensitive; has RF stage and BFO. Made by Western | KC tm . 
Electric and you never saw finer wiring. Offered com BY VF A to drive 8 Rige — ty 
. ea oe ng. s : It's a companion unit to the 454- 
plete with tubes; 12K8, 3-12SK7, 12SR7 and 12A6, | 455-453 ai r 
. ; L BeS; ie . ; “AS, | 455-453 series aircraft receivers. 
but less 28 volt dynamotor. Specify the frequency Made by Western Electric and real 
you desire We have about 1500 available. ly rugged. The oscillator will hold the frequency, ever. 
BC-454-B Superhet Receiver 3 to 6 MC. Your under rough operating conditions. Has 1235 M. O 
RN i hn re ee 9.95 and 2-1625 (807) in parallel as final P. A.; or buffer 
"9 ‘ ae pt to feed into a high power rig. Built in crystal dial 
BC -453-B Superhet Receiver 200 to 500 KC calibration checker. Antenna loading inductance. 
OE GEE Ab fees 0 Hinks CER seven eens $9.95 Complete conversion data to VFO or FM oscillator is 
. eee 4 : . covered in CQ magazine; May ‘46 issue. Why not use 
BC “ 155-B Superhet Receiver 6 to 9 MC. Your | this for your VFQ? It's a real buy. 1000 to sell; at 
RE ci bh ine nn eehebs 6b aGR de aemaeed $9.95 | the ridiculous price of $14 95; with tubes. 
= . . 57 Ty « ; > 5 . y “te j 
Very special: All 3 of the above receivers: | any aa oe ba Coot a t4.95 
with shock mounting rack..........$27.95 | BC-458-A Transmitter 5.3 to 7.5 MC. Complete with 
28 volt dynamotor (snaps on receiver chassis) 6200 KC crystal. ...-..0..eeeaes Your Cost $14.95 
ee Se ee eee $5.50 —— Both of above on shock mounting 28.95 
receiver ‘ en a. 660600604 0eoeeendeeeakiaee ° z 
sociver shipping weight 8 lbs. 2” 0 to 10 antenna current meter ‘in case ; ideal for 
IF YOU DESIRE ANY OF THE ABOVE RECEIV- loading above transmitter .... Each $2.95 


ERS WITHOUT THE TUBES DEDUCT $3.00 per set. transmitter 


BC-456-E Western Electric Modulator Unit 


Companion unit of BC-457-A and BC-458-A. Complete with 1235 and ViR150 
and 1625. Gives necessary output to modulate above transmitters. We have 
a few more modulators than transmitters and are offering them at a ridicu- 
lously low price. You can salvage many parts from this modulator unit. 
Offered complete with tubes. Very special $4.95. 3 for $13. 
Dynamotor 28 volts input; 250 volts 160 MA output continuous. 


modulator $3.95 each; 3 for $10.9 


450M. C. BC-645 I5-TUBE I. F. F. 


EASILY CONVERTED TO A VOICE—CW— 
TRANSMITTER—RECEIVER 


% Factory Printed—Conversion Diagram 
% New > Pictured with Cover Removed 
* With 15 Tubes. NET $16.95. Two for $32. 90 


ANOTHER HOT WAR SURPLUS SCOOP 
ARMY BC-645 I.F.F. UNIT. Net $16.95. Early in the war, when radar picked up a plane, 
was no way of knowing whether it was friendly or not. That was before BC-645 was 
BC-645 sent out a signal that identified the plane as American 


shipping weight, 2 Ibs. 


Snaps on 


there 
invented 
It probably saved more lives than 


any other piece of electronic equipment made. With some modifications the set can be used for 
2-way communication, voice or code, on the following bands: ham band 420-450 mc., citizens radio 


460-470 me., fixed and mobile 450-460 mc., television experimental 470-500 mc. Equipment capable 


of doing the jobs of the modified set sells for hundreds and hundreds of dollars. The 15 tubes 
alone are worth more than the sale price. 4-7F7, 4-7H7, 2-7E6, 2-6F6, 2-955 and 1-We316A. It 
now covers 460 to 490 mc. Each BC-645 is shipped.with a Belmont factory printed conversion 


diagram, showing how to make AC power supply modulator and how to make 
ceiver changes. Most Hams and experimenters already have the few 
with tubes less power supply. Shipping weight 20 Ibs 


Transmitter and Re- 
parts necessary. New BC-645 


SENSATIONAL SURPLUS BUY METAL BATHTUB PAPER CONDENSERS 
BC-654-A. Transmitter-Re- cy ihn poaad :. 1 ED. yea 
cover 32 wats Cw. S 25 MED. 6004 3x.1 MFD. 600) 
watts phone. 3800 to 5800 *—’ MF +o ox... +s 
: > OR ee 6 MFD. 600V 2x .25 MFD 600V 
KC $19.95. Used but in MFD. 600% 2x 1 MFD. 1000V 
apparently good _ order. 7 i. 
Offered with 3-307A tubes 19c each. 10 ASSORTED FOR. 1.49 
but less receiver tubes. The These are all Gov't stock: oil filled ; paper top or 
7 tube superhet receiver has side; insulated lug connections. 
2 RF stages. Designed for 
1's volt octal tubes. Could TRANSMITTING MICAS 
be converted to heater .00005 MFD. 1500V $0.29 | .004 MFD. 2500V $0. 39 
tubes. Has built in 200 KC 0001 MFD. 1500\ 29 | .01 MFD. 2500V 
erystal calibrator. The 200 .0005 MFD. 1500\ .29 00005 MFD. 5000V 
KC crystal and 0-3 RF ‘001 MFD. 1500V _29 .0001 MFD. 5000V .49 
thermocouple ammeter and OTA tubes are worth the 002 MFD. 1500V .29 .0005 MFD. 5000V 49 
price we are asking for the whole unit First come 006 MFD. 1500V -29 .002 MFD. 5000\ 49 
first served. BC-654-A transmitter-receiver less power 002 MFD. 2500V .39 .006 MFD. 5000V .49 
supply DEE Ae : Net $19.95 These are Sangamo, CD, Solar. All new, unused 
BC-654 4 “Complete with all tubes and spare tubes. stock. Worth many times the price. 
Net $24.95. 2 for $47.50 
oe G. E. PYRANOL, OIL FILLED TRANSMITTER 
PARTS SALVAGE SPECIAL see LAIN INSULATORS. GOV'T STOCK 
ARMY BC-745 Power Supply (Vib. Type) THIS IS 8x8 MFD. 600V $1.49 Round Can 
A HOT SALVAGE SPECIAL A multitude of usable 8 MFD. 600V 1.19 2 MED. 1500V $1.49 
radio parts Transformer, chokes, relays, condensers, 10 MFD. 600V 1.39 1 MFD. 3000\ 1.95 
4” Alnico 5 PM speaker, resistors, cables, etc. All 2 MFD. 1000V .99 8 MFD. 2000V 3.95 
housed in a handy usable portable hinged metal case Round Can 3 MFD. 3000V 3.95 
These units are new and worth lots more ev our 4 MFD. 600V .79 3 MFD. 4000V 4.95 
price Complete, less vibrators. Shipping weight 20 These : . 
“ha 5 86 ese are all new stock of best makes, such as G. E 
Ib 2000 t ell $2.95 each. and CD. Our prices are about 4% of regular net 
4-TUBE AMPLIFIER ONLY 99c SMALL OUTPUTS 
4 TUBE AMPLIFIER (2-7C5, 7F7, 7¥4). Used as Clamp on Type as Used in Original Equipment. 
electronic supercharger control, 110V, 400 cycle. Con 2,000 ohm for 50L4.$0.59 | 10,000 ohm .. $0.59 
tains: power trans., 7 condensers (mica and oil), 7 re- | 7,000 ohm .59 25,000 ohm Push Pull .69 
sistors, 4 loctal sockets plus other components worth 25,000 ohm especially good for battery sets 
many times the price Black crackle finish, fitted —— ———_—— 
slide-in chassis. 8%“x4%"x3%” Less tubes. Double 40 Watt Fluorescent Ballast made by General 
Net 99¢ DIOR ccc ccccccovncsescenescoecces .$3.98 


. 
McGEE'S RED HOT SPECIALS 
JAN OR REGULAR BRAND TUBES CARTONED OR 
UNCARTONED S 60 
ECHAL at. SPECIAL at. 
39 = . 48.56 136 6F6 iv 
76 41 6C6 1D5 6Y6 75 
37 27 185 1H4 12SF7 77 
5Y4G 6 1T4 30 12S8Q7 24 
5Y3GT 6H6 384 5Z3 46 78 
6C8G 6ACT 1L4 6SA7TGT 38 12SA7 
6F8G 6SH7 3A4 6SK7GT 65J7 125K? 
1633 5 1R5 6SQ7GT 6G6 12SQ7 
1634 8Bac 5U 6C5 12SR7 
12SN7 80 5T4 12Z3 12A6 
6SN7 ok? 6K6 
6SD7 
VERY SPECIAL JAN 6L6M_...........-.---- 99 
| SCOOP IN RADIO TUBES 
| 6 & 12 VOLT LOCTAL TUBES 
7A4 TBT7 BS 737 7E6 7Y4 
| 7A6 7C7 ibe 7R7 TET 7Z4 79c 
| 7C5 7Q7 7C6 7Vv7 TAT TH7 EACH 
| 14Q7 14C5 14B6 35Y4 
14A7 14J37 14B8 79c 
| 14H7 14R7 EACH 
'¥. VOLT LOCTAL TUBES 
ILD 1LB4 
1LH4 1LN5 99c_ EACH 
1LA4 
1LA6 1LC6 $1.49 eacn 
Regular net on these tubes is $1.81. These tubes are 


all Sylvania. 
Save 30 to 70% on Vibrators 
WAR SURPLUS AND REGULAR CARTONED 
Midget 4 prong, for Ford sets...............++- $1.49 
| Delco off set 4 promg 6 VOlt.....-.eeeeeeeeeeees 1.79 
| Mallory 5 prong sync. 6 volt.........-s+5- : 1.95 
| Oak stan. 6 prong syne. 6 volt : 1.95 
| Utah SP-55, off set 5 prong sync. 6v...........- 2.59 
Utah SP-62 reversible 6 promge SYNC.......0000- 2.59 
Syne. unit only, long leads 6 volt...........++- 1.69 
Utah SL-5 syne. unit with buffers. .........++-- 2.59 
Midget Radiart 6 promg SYMNC...........eeeeees 1.49 
33 wolt standard 4 promg.......sccccccccccess 1.49 
General Elec. 7 prong 2 volt sync.........«.0++. 1.95 
Heavy duty 6 prong sync. for 30 watt 6 volt 
amplifiers. Special .......ceeeeesecceceeeece 


SENSATIONAL 4-PRONG VIB. SCOOP 


4-7 
ee 
“ 


Genuine UTAH NP-42 4 prong 6 volt vibrator. 
This is the reg. type and size, just like you use every 

Fits Phileo and many others Very special 
Net me ee eee ee Mm Tree Tee $1.29 


Mallory Sync. Vibrator Unit Save 75% 
Standard size replacement, 6 volt syne., vibrator unit; 


long leads. Ideal for all types of replacements Easily 
Ss ¥ Fe OCC 0.99 
McGEE SPECIAL TUBULAR ELECTROLYTIC 
CONDENSERS 
s MFD 450 V PAPER TUBULAR , 
16 MFD 450 V PAPER TUBULAR d 
8—8 MFD 450 V PAPER TUBULAR 4 
16 MFD 150 V PAPER TUBULAR ° 
40 MFD 150 V PAPER TUBULAR : 
20—20 MFD 150 V PAPER TUBULAR ° 
40--30 MFD 150 V PAPER TUBULAR ° 
100 MFD 25 V PAPER TUBULAR « 
These are first class electrolytics. Guaranteed 1 year. 
McGEE SPECIAL PAPER TUBULARS 
600 V TUBULAR 
$0.07 .02 $0.07 
05 .08 
e2006 0 .O7 ‘1 
ASSORTMENT OF 100; TAKE OFF ic EACH 


FINEST QUALITY TUBULAR ELECTROLYTICS IN 
ALUMINUM CANS. WITH PAPER INS. SLEEVES. 


os 


8 Mfd. 450 volt midget tubular $0.39 
8x8 Mfd. 450 volt midget tubular............. .69 
16 Mfd. 450 volt midget tubular.............-- -64 
SiGe BG. BES VOR SERIO... os <cccccoscoccescs .59 
40x20 Mfd. 150 volt tubular.........cccccccceees .69 
50x30 Mfd. 150 volt tubular... sccnaacuenuses... On 
We guarantee these condensers for 1 year and are as 
fine as any produced. Money back guarantee 


40 MIL STANCOR POWER TRANSFORMER 
5 volts. Special. $1.98 


Flush mounting 6.3, 5_ : 
12” G. E. SPEAKER 


7 oz. Alnico 5. Beats anything you ever heard 
List_ $16.50... es cccescces Net_$9.50 
10” G. E. . SPEAKER 
7 oz. Alnico 5 
List_$13.50......-...--.- et_ $7.50 
SCOOP ON ALNICO—5 PM SPEAKERS 

4” 1 o2 ; 1.49 
fe BA, - wcniisainae'ss connnainehiawakesaaeweieiees 1.59 

5” 1% oz 1.69 

6” 136 OB. SQUBTC..... .ccccccccccccccccccscses 1.95 

6%” 1% oz. round.............- ° 1.95 

&” & oz. Alnico 3 Qe ees 2.95 

SPECIALS ON BATTERIES 

PORTABLE BATTERIES 

GE = RAL SPECIAL | These batteries were 
| 308 made in June and July 
OFSEMAL 79¢ | of °46. Are perfect. Have 
| - sold over $10,000 worth 

e _— eee EACH | Remember, farm packs 

General 60DL-11L AB | Weigh 25 Ibs. each. 

Pack. Very Special $3.95 | 

SPECIAL 500,000 ohm volume contro! with switch 

Se” GE 660660 406006606600n060seen0% Oo. 


SMALL SLIDE RULE DIAL 


All assembled. Ready to mount on top of 5” speaker 

Bpecial  .cvccccscccccncecs ..... $0.39 
Small Universal Output Trans............... .99 
Medium Universal Output Trams....... eves 1.29 
Large Universal Output Trans............... i ‘49 


WRITE FOR BARGAIN FLYER 
When ordering, Canadian and American posses- 
sion customers send full remittance and ample 
postage. 


McGEE RADIO COMPANY -:- 


Send 20% Deposit — Bal. Sent C.O.D. 


1225 McGEE ST., KANSAS CITY, MISSOURI 
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RADIO NEWS 


McGEE OFFERS YOU THE BEST VALUES IN RADIO AND PHONO-KITS 


EVERY KIT COMPLETE e FACTORY ENGINEERED e SIMPLIFIED DIAGRAMS 


During the past 15 years, we have designed and sold thousands of of the top and bottom of a completed radio kit. This assures you of 
complete radio kits. We know that it takes matched parts and correctly correct and rapid assembly. All chassis are punched and designed to 
designed circuits to please you. We are now going a step further, by fit their respective cabinets. All parts, resistors and tubes are furnished, 
offering you, not only schematics, but parts layout sheets. Photographs nothing else to buy. Order with confidence. 


RADIO- PHONO COMB. KIT LATEST IN PHONO-KITS 1947 — COMPLETE RADIO KITS 


Build this beautiful 


* SENSATIONAL PEE WEE AC- 
portable combination High Power Push-Pull Amps DC KIT Model K-PW. Size 61x 
radio phonograph. Yo F | 5x3% inches. Very small in size 
> | u can save money by assembling your own record ye . > > oa 
he eg Ry players. All the kits listed below are c mplete; nothing — or } ww ens —. ITS, Ro 
Ling coe 0 else to buy. In 15 or 20 minutes any of these kits | 88¢ 95? and new dry disc recti 
tone portable case, will be ready to sell to your customers fier. Conventional superhet circuit 
latest rim drive pho- |, *The model JT-5 high power push-pull 3 tube AC-DC with AVC; 2 gang condenser Re- 
no motor, Astatic ‘ fia - : oh « ant > ins te ceives broadcast 550 to 1700 K¢ 
amplifier is furnished with all record player kits com : 
crystal pick-up All > goes : a ae : This set when wired according to 
parts to build high plete; wired and tested and furnished with tubes and our diagram will make a hot little 
quality 5 tube AC- speaker The yz _ ~~ assures good hase re pe aa radia 4 s kit is priced complete: just as al 
———. vs spons r t yw vo Yor servicing conve ence > renee = > = . - 
DC radio. Tunes a hn He "to om a ‘a aeie dias ay is our kits are, with tubes, cabinet and speak« nothing 
broadec ast 550 to furnished. , — —- CG BP bbas 046th baad ase eoes Sena 
1650 KC, has tone control, loop antenna, 6”  Alnico 
5 PM speaker. Tubes 12SA7, 12SK7, seo. es KIT 4j-15 (rr REC- 5-TUBE AC RADIO KIT 
and Simple diagram furnished. Kit _ Mode ORD PLAYER. Attractive | superhet circuit using new 
BP-12. ooo. cccceccccccssccecesss Your Cost_ $29.95 ready cut walnut finished 


permeability tuning unit 

Covers broadcast 55) to 
1700 Ke Beautiful walnut 
cabinet 12x7x6 5” A5 PM 
speaker Everything com- 
plete, includes 6S AT 6SK7, 


| cabinet with latest 78 RPM 
WALNUT CABINET RECORD PLAYER phono motor and light 
Beautifully made, Weight crystal pick-up and 
highly polished walnut *IT-5 purh pull AC -D¢ 
cabinet with hinged amplifier and 4” alnico 5 
lid. Plays 10” records PM speaker. This player 6SQ7. 6K6 and o¥3 pot | 
with lid closed. Latest will — — in appear- diagram Mode! 

n drive phono motor ance and performance a 

ond high jae As- Kit J-15 Dealers............. Net $15.95 complete Net rite 95 
tatic crystal pick-up. 
High power JT-5, 


KIT K-7A 7 tube AC superhet 550 to 1700 Ke Tias 


) \ 3 J - KIT 5-16 ATOM TEC yush-pull audio stage with tone control and 6% in 
be pho i = RECORD PLAY seau Hoarty 5 PM speake Conventional circuit with AVé 
(wired and _ tested). tiful walnut finished, made Similar in appearance to model K-5A ox pt has 
Heavy duty 5” Alnico to fit cabinet; latest single ghtly larger cabinet. Everything complete luding 
5 PM Speake Sin- post automatic _ record diagram and tubes 6SA7, 6SK7, 6116, GSN7, 2 G6, 
gle record player kit changer and *JT-5 high SYS. A reek GRIMBs ccccccccccescevseaes 


Mode wh. 000csencens eseceee. LOur Cost } power push-pull AC-DC 
Model WI st $19.95 amplifier (wired and teated) 

SMALL RADIO-PHONO KIT and heavy duty 5” alnico 5 
After carefully designing the record player and cabi- ee aker. on makes 
net shown above (Model WL-3), we decided that it a deluxe 190me ‘record 


OUR LEADER KIT $9.95. 
2 gang cond. AC-Dc 4 
tube TRF kit 550 to 1600 
Kc Kit K-4R, a TRE job 


should also be offered as a radio-phono combination. piayer. with a walnut cabinet and 
The cabinet is both attractive and small (12x12x38). Kit J-16 Dealers............. Net $29.95 complete 5” alnico 5 I’M speaker. 
The radio kit part of this unit is similar, except for KIT J-16A. Same as J-16 a with leatherette base All parts furnished in- 
the dial, to our Kit Model KP 48 shown in column 3 | imstead of walnut. Dealers. t $26.95 complete cluding tubes and diagram. 
of this page. We furnish all p tubes, phono mo- Has direct drive dial and 
tor, pick-up, etc Easy to ni diagram. KIT J-17 PORTABLE a very simple standard cir- 
Ci Siete Wie TB... .. cssecsceaceecs $29.95 SINGLE RECORD PLAY- cult An ideal kit for the ear tea a : 
® ® . Attractive tan leath- student or experimenter. Jus e Greg 30 Ses 
New 8 tube P. A.—Radio Kit PRK-8 erette covered portable case | eweededspeseavesanen .-++-Very Special at only $9.95 
Build this High-Fi with latest 78 RPM rim 


drive phono motor and light 


Radio-Amplifier NEW PLASTIC CABINET 

@ Standard Broad- push: pull AC BS aaneline AC-DC SUPERHET KIT. 
fo 1650 KC *JT-5, (wited and tested) ot Attractive slide rule. dial 

@ New Positive ‘iy S . one 5” heavy om — 5 if ee Positive drive permeability 
Drive Permeability _ taut a: speaker. A red Act af inet tece bre 


. ‘ : tune Receive udcast 

uner, ¢ Kit 1-17 Deal . * 550 to 1650 KC. Has lat 
@ 12” ynamic se ets : erty Calers.. 4 ae est Alnico 5 I'M speaker; 

} a. -Net $19. 95 « et omplete Loop antenna; all parts 
@ Push-Pull bed Output Stage 15 Watts simplified diagram and 
e@ 456 KC I. KIT jJ-18 PORTABLE tubes 128A7, 128K7, 128Q7, 5014 and 3525 O58 
@ Dual Tone anenete (Bass and Treble) | AUTOMATIC RECORD : eae pkéheekieneed Kit P-48 Net Si 
@ Phono and Crystal wy we 4 Ki | PLAYER. Beautiful port 
@ A Fine Power Amplifier and Radio Kit_ able leatherette case and 4 TUBE {2-90 VOLT FARM RADIO KIT. Offered 
e@ All Parts and Simple Easy-to-Follow Diagram latest ingle post auto in same cabinet as the above Kit Model P-48 The 

Furnished = matic record changer and same high gain broadcast superhet circuit Complete 
Here is something new in adic a real 1S , *JT-5 3 tubeAC-DC push- with 4 tubes; IR5, I1T4, 185, 384 and diagram. Less 
power amplifier, with ba and treble controls. ay pull amplifier (wired and battery pack Kit model PB-48 four st 
extra gain stage for crystal or dynamic mike And tested) and heavy duty - 7 2 - Your ¢ $10.95 
on the same chassis, a standard superhet radio re 6” alnico 5 VM speaker a 
ceive We furnish all part kn bs, es utcheon plate We have sold hundreds peLuxe ae. pe See Oe 
and bes G6SA7, 6SK7, GSR7, GSN7, GSI7, 2-6V6, of these to our dealers and all the part to build 
and 5Y3 No Cabinet An actual photo of top and and they keep r ning a broadcast ° "t be AC-De 
bottom of completed chassis makes wiring and as back for more A ai rad o. & pert ; ‘i h lick 

bly very easy value. Kit J-18 oslons «+++--et $33.95 complete ri ‘ di i. 4 I t i 

Model PRK-8. Your Net ee ear uae i = 
Crystal Mike and Stand $7.9 15_exti ae KIT J-19 SINGLE REC- I vthing furnished in 

20 WATT UTILITY AMPLIFIER KIT ORD ATTACHMENT. | At- cludes “speaker and ‘tubes 
Build this 20 watt utility 110 volt AC, 20 Watt power hese with moter cut ¢ Z5 and Lé’ and dia 
amplifier. Ready punched aluminum chas sis, size latest 78 RPM m drive gra Kit D 
12x 6x 2% inches. Has two input circuits, one mike heme metas “ ‘o Net 
and one phon Mike stage has 1535 DB gain, for an hich a oo a | $14.95 ee 
CAE ot SNES Te. See Dee aoe te ae pick-up. Easily attached to SHURE GLIDER CARTRIDGE. SPECIAL...$1.79 
tre Designed for use \ PM speakers; has 8-16 any radio or amplifier LATEST ASTATIC CARTRIVGE..... s Soe 
ohm output transformer All parts, controls - Kit J-19 Dealers i An 
formers and easy-to-fol ¥ diagram furnished, in ; Net $9.95 « neiabe 

eo . Ol Hh m mplete 
re as es 6J5, 2-GL6GA, 5Z3 $17.95 Mo del B-4 phono oscillator (fits under base) ‘Two. TUBE PHONO . 
Xit Afodel 2tl-t. et . 7 
12” G. E. 12 watt Alnico 5 PM speaker $9.50 extra. Dealers. .++++++eesseseeeeeseeees ----Net_ $3.69 OSCILLATOR, $3. 69 
Astatic crystal mike and desk stand, $7.95 extra. HOME RECORDER KIT Complete, wired and tested. 800 —— , 
3-WAY PORTABLE KIT to _—, KC. M — LB 4 a Ha audio gain Rage fo 

Build this powerful, 5-tube, 3- way pertable kit. Or Des alers seas Net $59.95 "$3. 69. omp with tu a ad 
erates on 110 volt AC or DC, or sé contained bat Consis of latest General ) lator model C-4 . al a 1 Med 
teries Receives brosdcast § ’ Indus ries dual speed 33 or ; er et os oa a. at ? 4 
porates a standard superhet 78 RPM _ record-play-back ha Schene gain stage | c sTLLKe . 


plete ibes and fader control $4.95. ” Crystal 
mike $4. 90 extra 


loop. Has 5” Alnico 5 PM mechanism. Beautifully 


denser All par made to fit walnut cabinet 
including tubs 1 5, IS5 ¢ , and a complete kit of parts RENESAS EP TEES 
kit was engi neered » to show a picture of the to build a high quality re ASTATIC CRYSTAL PICK- uP WITH new NYLON 
attractive portable cabinet, which is approx. cording amplifier with push-pull 6V6 outputs All NJjt. Cartridge and replaceable Sapphire ne« 
7x9x4% inches. kit. Remember, we fur- parts, tubes, 5” I'M speaker, Astatic crystal mike and Very Specia : . ‘Ss. 95 
nish evervthir diagram furnished. This amplifier can also be used 
Kit_ Model IBA. Se 2 ee :::::$17.98 | 9%,,9,15 watt PA system. Provisions made to connect FLUORESCENT BED LAMP. 110 Volt AC. All Plastic 

op gS Pa a and = at RE eo 2” PM Speaker. (12” G. E PM Speaker and wall construction Complete with 8 watt lamp. Offe d in 

PHONO. MOTORS—PICKUPS—CART ___ batfle $16.95 extra). Net Kit J-Ké $59.95. walnut or Ivory. Dealers 
” Power supply to convert 1%-0 volt 
a i | G.I. RECORDER MECHANISMS and ‘portable vedio te i80 vom, At 
29 EERE EEN ENERE SEE agape Latest 1947 General Industries recording assemblies wired to set Completely wired and tested; with tube 
LATEST GENERAL INDUSTRIES DUAL SPEED with 4 ohm magnetic cutters and crystal play back and instructions. J-P2. Dealers Net $5.95 
TURNTABLE. MODEL D. YOUR NET..$15.90 arms. 2 Gang condenser, oscillator coil and loop; all 
- NN " . Model 12445—78 RPM. Net .... . $24.50 matched. Special $1.9 

4 5 ee reAit $3.50 ere _ NO NEEDLE | Model 13700—33 and 78 RPM Net 28.95 2 Gang condenser, 54%” shaft, cut back section Ph to 
SPECIAL AT : $2.29 Model 13810—Automatic changer with cutter, cial ee 1.49 
ane guaven A ane “ASTATIC Q ~ —~ om Sena 78 RPM Net. , 40. iQ 456 nt First and Second high gain ! 4 1 ao 
NEW CURV S USED os Specia tenes . ach , 
1946 equipment. Reg. $3.50 value. Write for latest targets Qyer of radios, 3 or 4 wire 456 oncillator colis "34 
EG nientnsnnddedencanessinaosacrenl $2.29 ports kits, tubes and war surplus. Small loop antennas. . 39 


McGEE RADIO COMPANY - 1228 MeOEE ST. MANSAD CHIT, Taissount 
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LEARN 
ELECTRIC MOTOR 


¢; REPAIR ¢ 


\e fer A PROFITABLE 
/ ea = ADDITION TO 
LY any RADIO SERVICE 
> BUSINESS 


SPREE a 


SLECTRAC . 
sean ‘dibmniill This big 
Seah eee book shows 


you how—every 


IT PAYS TO SPECIALIZE 
IN SOMETHING DIFFERENT 


There’s good money 


The field is not crowded—and what could be a 
finer, more profitable addition to your already 
established radio service business? Every home 
you visit on radio work has many motor-driven 


appliances. Be thesman who can repair them! 


ELECTRIC MOTOR REPAIR, 
the unique new book by the pub- 
lishers of the famous Ghirardi 
Radio-Electronic books, teaches 
you the work from the very be- 
ginning. 
motor trouble diagnosing, 
and rewinding 


Covers a-c 


in electric motor repair! | 


Explains every detail of | 
repair | 
and 


d-c motors, synchronous motors | 
and generators and BOTH me- 
chanical and electrical control 
systems. 


A "BENCH" BOOK 


from this big book alone, 
train for prompt, profitable 
tor service Quick 
guides for use right at the bench 
show exactly how to handle spe- 
cific jobs. Invaluable for begin- 
ners or for daily reference in 
busy shops Unique Duo-Spiral 
Binding divides book into 2 sec- 
tions permitting text and related 
illustrations to be seen AT 
SAME TIME. Book contains more 
than 900 diagrams and illustra- 
tions, 


Send coupon now! 
from ELECTRIC 
PAIR for 5 days. 
not more than satis- 
fled, return book 
and every cent will 
be cheerfully re- 
funded. 


mo- 


Practice 
MOTOR RE- 


i Dept. RN-37, Murray Hill Books, Inc. 
i 232 Madison Ave., New York 16, WN. Y. 
* O Enclosed is $5 ($5.50 foreign) for a copy of y 
ELECTRIC MOTOR REPAIR Book; or © send C.O.D. 
$ for $5 plus postage (no foreign C.O.D.’s). In 
y either event, if not satisfied, it is understood 
I may return book in 5 days for complete refund ! 
i of my money. , 
| NOMO coccceocccccecccecesceeseesecceceeosce ' 
t AGUreSS soesressessessesseseesese eeceresecs 
| City & Dist, No... .cccscccccccess State. ....0e- : 
ip Ter??? tT) 


Based on what you can learn | 
you can | 


| 


reference | 


| 


THE | 


| 
| 


POWER SUPPLIES 

Two new models of their line of 
electronically regulated power sup- 
plies have been introduced by Furst 
Electronics of Chicago. 

Models 310-A and 310-B have been 
specifically designed for production 
and laboratory tests of a.c.-d.c. re- 


ceivers, sound amplifiers and similar 
electronic equipment, universal mo- 
tors and appliances powered by such 
motors, and other equipment designed 
to operate from d.c. power lines. 

Output voltage is continuously ad- 
justable over a range which exceeds 
the variations of line voltages usually 
encountered. The adjustment may be 
made by means of a control knob on 
the front panel. The adjusted output 
voltage will remain constant regard- 
less of load variations or voltage vari- 
ations in the a.c. power line, according 
to the manufacturer. 

Full details on either or both of these 
units will be supplied upon request to 
Furst Electronics, 800 W. North Ave- 
nue, Chicago 22, Illinois. 

PORTABLE PHONOGRAPH 

Lewyt Corporation of Brooklyn, New 
York has recently introduced several 
new models of radios, phonographs 
and radio-phonograph combinations. 

One of the unique presentations in 
this line is the “Hat Box” phonograph, 
Model 215. This portable unit is 
housed in a well-constructed carrying 
case covered with high luster plastic 


patent similar in appearance to patent 
leather and trimmed in russet, saddle 
stitched leather. The interior of the 
case is lined in red morocco grain. A 
three tube amplifier, a 5” Alnico V 
magnetic speaker and a featherweight 
“glider” crystal pickup, equipped with 
a permanent, genuine sapphire needle 


provides faithful reproduction of re- 
corded music. The phonograph oper- 
ates on 105-125 volts, a.c. 

Information about this model and 
others in the company’s line will be 
forwarded to those requesting it from 
Lewyt Corporation, 60 Broadway, 
Brooklyn 11, New York. 

COMBINATION UNITS 

Dearborn Industries of Chicago is 
currently offering two automatic ra- 
dio-phonograph combinations for dis- 
tribution to radio dealers. 

Both of the units, the Model 500W 
console and the Model 100W table 
model, are available in either Swedish 
modern wheat finish or a rich walnut 
finish. 

The 500W includes storage space 
for record albums, a six tube super- 
heterodyne receiver and automatic 
record changer. The unit stands 35” 
high, is 19” deep and 21” wide. 

The 100W table model combination 
has a five tube superheterodyne re- 
ceiver and an automatic record 
changer which will handle ten and 


twelve inch reseed. 
x 14” x 14”. 

Prices and delivery data on these 
and other combination radio-phono- 
graphs in the company’s line will be 
sent to dealers upon application to 
Dearborn Industries, 122 W. Hubbard 
Street, Chicago 10, Illinois. 


This unit is 18” 


FM-AM TUNER 

A new FM-AM tuner which provides 
high-fidelity reception in the high fre- 
quency FM band as well as the stand- 
ard broadcast band has been an- 
nounced by Browning Laboratories, 
Inc. of Winchester, Massachusetts. 

Incorporating a number of modern 
features, this unit has separate r.f. 
and i.f. systems for both bands and 
the entire r.f. section for the FM band 
uses miniature tubes for highest effi- 
ciency, 

The tuning range on the FM band 
extends from 87 to 109 mc. and on the 
broadcast band from 530 to 1650 kc. 
The Armstrong circuit is employed in 
the FM section with two cascade lim- 
iters to ensure maximum noise rejec- 
tion. Bandwidths of i.f. amplifiers are 
such that high fidelity audio output is 
realized, according to the manufac- 
turer. Provision is made for using the 


RADIO NEWS 


E. H. Rietzke, President of CREI, Invites You to Write for this 


ia Significant Analysis of Job 


Opportunities in Radio-Electronies 


March, 


EVERY RADIOMAN 


Who,Wants to Hold His Job 


or Advance to a Better Job 


WILL WANT 10 RFAD 
THIS LETTERS 


CAPITOL RADIO 


ENGINEERING INSTITUTE 
16th and Park Rd., N. W., Washington 10, D. C. 


1917 


The Story Behind This Interesting Letter 
You Will Want to Read... Our advertising agents, realizing that vital 


changes are taking place in the radio industry, asked me 
to give them a factual report of the unprecedented job 
opportunities created by the almost unbelievable expansion 
of the radio industry. 


My letter to them contains some pertinent viewpoints on the 
subjects of COMPETITION—INDUSTRY EXPANSION— 
OPPORTUNITIES. These are first-hand observations based 
on my own experiences ... a great deal of time spent in 
the field and constant contact with leaders in the radio 
industry. 


The immediate reaction of our agency upon reading this 
letter was that it contained so much inspiration and in- 
formation that it should be reproduced for thousands of 
radiomen to read. Therefore, this unusual advertisement 
to invite you to send for, and read, this letter. 


It is doubtful if many radiomen realize the actual things 
that are happening. That is why I think you will want to 
read this letter. You are invited to send for your personal 


CH: Kilyke- 


President, CREI 


MAIL COUPON FOR FREE COPY + NO OBLIGATION 


~ Capitol Radio Engineering Institute. == 
16th and Park Road, N. W., Dept. RN-3 
Washington 10, D. C. 


‘ ‘ 
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: Gentlemen: Please send me FREE, Mr. E. H. Rietzke’s 3 
' Analysis of Job Opportunities in Radio-Electronics. 
' NAME ' 
+ POSITION AGE } 
ADDRESS 
+ CITY. ZONE STATE ; 


new 300 ohm twin lead cables*for an- 
tenna systems. The same antenna is 
used for both FM and AM obviating 
the necessity for separate lead-ins. 
The tuner, exclusive of power sup- 
ply, is 7%” x 13%" x 9”. The power 


supply is a small separate unit de- 
signed to be mounted in cramped quar- 
ters. 

When the same unit is provided for 
professional installations, the tuner 
comes in leatherette with rack panel 
mounting. Space has been provided 
in this unit for the power supply. 

Browning Laboratories, Inc., Win- 
chester, Massachusetts will furnish ad- 
ditional data upon request. 


CEMENT AND SOLVENTS 

JFD Manufacturing Company of 
Brooklyn, New York are now offering 
their line of radio cements, solvents 
and carbon tetrachloride in four new 
sized packages which have been rede- 


signed for the convenience of the user. 

All of the items in the line are now 
available in 4, 8, 16 ounce and 1 gallon 
sizes. The radio cement line comes 
with brush affixed directly to the metal 
cap. 

Additional details on these newly 
packaged items will be furnished by 
JFD Manufacturing Company, 4117 
Fort Hamilton Parkway, Brooklyn 19, 
New York. 


PORTABLE BRIDGE 

Especially designed to facilitate pro- 
duction testing and radio servicing, 
General Electric Company’s_ Elec- 
tronics Department has recently an- 
nounced the availability of a new por- 
table condenser-resistor bridge, Type 
YCW-1 which is capable of measuring 
a wide range of capacity, resistance 
and other electrical characteristics of 
condensers. 

The instrument which features 
push-button switching will also meas- 
ure the turns ratio of transformers. 

The YCW-1 will measure capacity 
from .000005 to 200 ufd. in three con- 
venient ranges and resistance from 5 
ohms to 20 megohms in two ranges. 
Using the Wien bridge principle with 
standards of plus or minus one for ca- 
pacitance and plus or minus two per- 
cent for resistance, bridge balance is 
indicated by a sensitive visual indi- 
cator tube. Measurements are ob- 
tained by varying a potentiometer 
with a knob and a pointer until a max- 
imum shadow angle is obtained on 


the indicator tube; capacitance and 
resistance values are also indicated by 
the pointer. 

Further information and specifica- 
tions sheets on this new instrument 
will be furnished by the Specialty Divi- 
sion, General Electric Company’s 
Electronics Department, Wolf Street 
Plant, Syracuse, New York. 

ACOUSTICEL MICROPHONE 

Of interest to amateurs and serv- 
icemen handling recording and p.a. 
work is the new BA-105 “Acousticel” 
microphone recently added to The 


Brush Development Company’s line 
of crystal mikes. 

The new unit provides essentially 
flat response from 40 to 6000. c.p.s. 
with high output. The output level is 

(Continued on page 157) 


@ MARKER BEACON RECEIVER BC- 
341-A. Complete with tubes. 


OU SOs we arae Wawa ore $4.95 ea. 


@® BC-434 and BC-524 AIRCRAFT 
RECEIVER made by Setchell, Carl- 
sen and Detrola. Your choice. 


a eae ene. $4.95 ea. 


@ BC-274-N COMMAND SET. Com- 
plete with 3 receivers: 3-6 Mc, 
6-9.1 Mc and 190-550 Kc. Two 
transmitters, modulator and mount- 


ing racks. All tubes and crystals 
included. 
PGR cocivccsoveses $24.95 ea. 


@ BC-211 and BC-221 FREQUENCY 
METERS complete with tubes and 
crystals. 


Price 


ESSE SPECIALS! 


@ INTERVALOMETER. Used to re- 
lease bombs at various intervals 
with electronic timer that can be 
adapted to other purposes such as 
photography, etc. 

i a ae Pee $1.75 ea. 


@ 24 V. 600 Watt CRIMES RE- 
TRACTABLE LANDING LIGHTS. 
Excellent motor for model locomo- 
tives, etc. Wire 4 lights in series 
for powerful flood light operated 
from 110 V. AC or DC supply. 
Price 


@ This equipment has been removed 
from surplus aircraft and is only 
slightly used—some not at all. 
Order while the supply is plentiful. 
Prices are F.O.B. location. 


TERMS: CASH WITH ORDER OR 25°%—BALANCE C.O.D. 
All Items Shipped Collect 


RADIO COMPANY 


130 W. NEW YORK ST., INDIANAPOLIS 4, IND. 


— | 


TUBES! TUBES! | 


“eee ee eeee 
oee eee eeee 
eee ee eevee 


5T4G 
VR150-30 
6SL7CT 
6SN7CT 


“eee eee eee 


Sold in quantities of 10 or more 
only. These are new tubes re- 
moved from radar components, 
Tubes are checked thoroughly 
before shipment. However, to 
make these prices possible, no 
returns, exchanges or guarantee 
can be allowed, 
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Brand New Meters 
2” 0-100 Ma. DC McClintock Co 
2” 0-150 V. OC Gruen . 
3” 0-10 Ma. DC Westinghouse 
3” 0-500 Ma. DC Westinghouse 


— 


tains blower ur 


used for tan du 


Pree 


war Operates from 


tor 


Electromode Hot Air Heater 


This is @ heater used to heat the trucks of the SCR-299 


mobile units — which proved highly 


ng warm weather 


trolled with motor protect Thermotron. 


successfy 
OV. AC or OC— 


forced aw heating which 


50 


$3.45 
3.45 
4.50 
4.50 


during the 
00 watts. Con- 
can also be 


Thermostabcally com. 


$29.50 


Pree, each 


Selsyn Motors 


Includes plug 


Use inperrs for direction indicators of beams, wind. etc Op- 
erate trom 10-15 V., 60 cycle AC 


nace PUTS 


PE-103 Dynamotor Unit 


Brand new Used to power your freid or mobile transmitter Designed for use 
with the BC-654 transmitter and recewer Input—6 V DC 2! amps; 12 V 
oc amps. Output OV OC 160 Ma Filtered output. Hi-Current 
relay switches, and overload protect switches self contamed m urut Shipped 
n ongnal overseas morsture-proof contamner Wt of unit 53 Ibs 


Pree. brand new. each 


SCR-522 100-156 Mc. Receiver and 
Transmitter 


One of the most interesting and useful preces of surplus equipment Des:gned 
tor plane and ground station use. this unit offers remote ' ¢ any ¢ 
pre-selected cryste ne ed trequencies the « ad q 6M 
This spectrum covers facsimrle. ane navigation aids a:rport t rastroad 
police, urban telephone. as wel! as the amateur band | 44.145 M Octobe 
Rado News gives deta:ls for converting the SCR-522 recerwer section. BC 
624 

Transmitter section, BC-625. is voice amplitude modulated end has en out 
ovt of 8-9 warts 

Tubes used and included. 2-832. 3——-!2A6 1666 2——68)7 1— 


T2ISGT. 31 2SG7. 1— 1 2C8. 19002. 39003. 1-1 ZAMIGT 


$29.75 


Used. with tubes. less dynamotor and remote contro 


Price 


Ohmite 


150- watt Mode! L Porentiometer, 75 and S00 ohms 


Price. brand new, each 


$1.95 


Ohmite 


Model J — $0-watt Potentiometer, 6 
en $1.25 
Ohmite 


Model 4 — 25-watt Potentiometer 


ha $0.85 


Triplett Medel 650-SC-aC 
Vetrmeter and Owtpwt Meter 
—Scale | 5. 6. 15. 60 and 
150 V 4000 ohms res 
Price, brend new. 

with test leads 


$13.50 


20 Henry 
200 ohms OC 


Pree 


75¢ 


Filter 
Choke 


SO Me 


T-17-B Microphone 


Brand new 


$1.35 


A single button. carbon mike, hard to beat—and at the pr 


When ordering without additional merchandise enclose 25 


additional for postage end handling 


Same as ebove but used, either 
bekelite of elumunumn 


Each a ¢ 


Res 160 ohms 


Pree 


March, 


Poles 3 and 4 make when magnetized 
and 6 when unmagnetized 


Price, brand new. each 


Relay — SPDT Type 


6 ma. 5000 ohm DC resistance 


1947 


Leach Relay — 24 V. DC 


$1.95 


BC-654-A Receiver and Transmitter 


Truly the best buy of Army surplus. Frequency range 3800 to $800 KC. — 
calibration every 10 KC.—with crystal oscillated check every 200 KC — 
power output 17 wetts. voice or CW. Shipped as recewed from Siena ps 
Repair Laboratories. Some in new condition with sapere tubes, others lacking 
some tubes. Weight, 45 ibs. 


Price $17.95 


PE-104 Vibrator Power Supply for operation of BC-654-A receiver from 6 V 
2 V. storage battery 


reps $4.95 


AN/ART-13 Collins Autotune 
Transmitter 


A modern, compact. lightweight, high-powered transmitter 
For frequency range 2-16.1 Mc. on any of its 11 auto tune 
crystal controtied or master oscillator channels. December 
Radio News grves conversion details for converting 24 V OC 
operation to 117 V AC These units removed trom planes 
Checked and guaranteed. Weight, 67 tbs 


Price $134.50 


! COMMLTE wT DYNAM OTOR wnnT t 


Headphones 
Segnal Corps 4 000 oben magnetic and headbend 
Price 
Headphone Extension Cords for Signe! Corps 
phones, PL-55 plug on one end, JK-26 or 
other 60° length—ased. 


Price $0. 75 


$1.87 


. 


110 V 60 cycle ori 


Therdarson T-92R21 


arge sets 


Price, brand new 


Plate and Filament — Secordery 
389-0.389 at 200 Ma SV 3 amp. and63V 5 ame 
A ree! replacement tramstorme: for 


$3.75 


Therdarsen—' 060 V CT 


200. 220. 240 V 60 cycle AC 


Sv cT 


ori 


Price. brand new 


Pry 


Pree brand new 


secondary 300 VA 


Therdarson — 
Me end S V 3 ave 


Pree brand new 


Filament 
Trans- 
former 


ce. each 


75 emo 
110 V. 60 cycle 


V 60 cycle ore 


ford to 


be withow 


$0.05 


at the price 
in dozen lots only 
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Yew 30 WATT DeLuxe 
PORTABLE P.A.SYSTEM 


Here’s a preview of ALLIED Sound for 
1947 in this smoothly-styled, brilliantly 
engineered 30 Watt De Luxe Portable 
System. New stabilized inverse feedback 
circuit delivers high output, usable right 
up to its peak. Flexible operation is pro- 
vided by two microphone and one phono 
channels, each with separate control. Has 
bass-treble tone control. Amplifier and 
speakers are safety-fused. Amplifier gain 
on microphone is 128 db; on phono, 80 
db. Frequency response: 50-10,000 CPS. 
System covers up to 4,000 persons, or up 
to 20,000 square feet. 


Complete 30 Watt System includes: 30- 
Watt De Luxe Amplifier with tubes; 2-12 
Safused Dynamic Speakers, with 30-ft. 
cables and plugs; 1-Cardax Unidirec- 
tional Microphone with floor stand and 
20-ft. cord and plug. Complete in hand- 
some luggage-type split*portable carry- 
ing case, 22"x20’x15”". Carrying wt., 60 
lbs. For 110 volts, 60 cycles A.C. (Less 
phono top which is optional.) 


Complete System 


See your ALLIED Cat- 
alog No. 111 for the 
world’s largest and 
most complete stocks 
of quality radio and 
sound equipment—at 
today’s lowest prices! 
Count on ALLIED for 
fast service, experthelp. 
If you haven't a copy of 
Catalog No. ll1l— 
send for it now—it's 
FREE for the asking. 


For Everything 
in Radio an 
Sound 


ALLIED RADIO CORP. 

833 W. Jackson Bivd., Dept., 1-C-7, Chicago 7, Ill. 

OShip 30-Watt Portable System described 
.... enclosed. 

() Send full details on ALLIED Sound 

C) Send FREE Radio Catalog No. 111. 


Name 
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EXTERNAL S-METER FOR 


HALLICRAFTER S20R AND 


S40 RECEIVERS 


By GUY DEXTER 


LARGE number of Hallicrafters 
S20R Sky Champion receivers are 


| in use at amateur stations. A very use- 


ful accessory for this receiver is an ex- 
ternal S-meter. The Sky Champion has 


a 5-pin socket in the rear for plugging-in 
| an external S-meter; but since the war, 
| few of these meters have been obtain- 


able. In view of the shortage, no ham 


| would object to building his own S- 


meter if the circuit and calibration 


data were offered to him. 


Fig. 1 gives the circuit diagram of an 
external S-meter that works excellently 
with the S20R receiver. Table 1 gives 


the calibration data. In all ordinary 


cases, the reader may mark off his own 
meter scale according to the data given 
in Table 1, no further calibration being 
necessary. The only parts required to 
build this useful instrument are a 0-1 
d. c. milliammeter, five l-watt carbon 
resistors, a 10,000-ohm wirewound po- 
tentiometer, and a standard 5-pin plug. 
The entire instrument may be built 
into one of the small sloping-front me- 
ter boxes. If an illuminated meter is 
employed, the 6.3-volt dial light may 
be connected through the cable leads 
to pins 1 and 5 of the plug. This circuit 
may be used also with the new Helli- 


| crafters 540 receiver which apparently 


has superseded the S20R Sky Cham- 
pion. 

Potentiometer R, is used to set the 
meter initially to zero. Resister R; is a 
shunt used to multiply the meter range 
to 0-2 milliamperes. If a milliammeter 
having an internal resistance of some 
value other than 100 ohms is employed, 
a different value must be used for R;. 
Shunt resistor R; always must equal 
the internal resistance of the milliam- 
meter. It is best to select and adjust 
the value of R; for any individual meter 
very carefully in a test circuit (until a 
standard |-milliampere d. c. input de- 
flects the meter half-scale) before wir- 
ing the meter and R; into the S-meter 
circuit. 

The author’s calibration points were 
obtained in this manner: After con- 
necting the S-meter to the receiver, a 
laboratory standard signal generator 
was connected to the input terminals 


| of the receiver, and both generator and 


receiver were set to 3 megacycles (a 
convenient lower-frequency test point). 
The weakest readable input signal was 
found to be 2)6 microvolts. This de- 
flected the milliammeter to its first 
seale division (0.02 ma.) and this point 
was designated S-l. The test signals 


| corresponding to the other S_ points 


then were predetermined according to 
6 db. spacing (2 to 1 microvolt ratios) 
between each two successive points 


|'from S-l to S-9, and 5 db. spacings 


(1.78 to 1 microvolt ratios) between 
each two successive points above S-9. 


| The signal gen rator output then was 


set successively to these levels and the 
meter deflections recorded. If the read- 


_er has access to a microvolt-calibrated 
| signal generator, he may repeat the 
| calibration process with his own re- 
| ceiver. It is advisable to use a test fre- 
| quency lower than 4 megacycles and 


one on which no radio stations are apt 


| to be picked up during the tests. How- 
| ever, as pointed out earlier in this ar- 
| tiele, the meter scale may in all ordi- 


MILLIAMMETER 
DEFLECTION 
0.87 
0.85 
0.83 
0.80 


SIGNAL STRENGTH 
50 db. above S-9 
45” = os 
40 “ee 
35 oe 
30 - 0.78 
25 = 0.76 
20 0.73 
15 0.70 
10 0.66 

5 0.64 
$-9 0.54 
S-8 0.48 
S-7 0.41 
S-6 0.34 
s-5 0.28 
S-4 0.20 
8-3 0.14 
$-2 0.06 
S-l 0.02 


Table 1. Dial calibration of S-meter. 


nary cases be marked off simply accord- 
ing to the data given in Table lL. 

The meter is simple to use: (1) Insert 
S-meter plug in meter socket in rear of 
receiver. (2) Switch-on receiver, throw- 
ing receiver standby switch to ““RE- 
CEIVE.”’ (3) Switch-on a. vy. c. (4) 
Switch b. f. o. off. (5) To turn on S- 
meter, advance receiver r. f. gain con- 
trol all the way to the right until switch 
on this control clicks. (6) Temporarily 
ground receiver antenna terminals to 
prevent signal pickup, and set meter to 
zero by adjusting potentiometer R, in 
S-meter circuit. At frequent intervals 
during normal use of receiver, S-meter 
zero should be inspected, always 
grounding antenna terminals tempo- 
rarily or detuning receiver dial to pre- 
vent signal pickup, and R, should be 
adjusted to return meter pointer to 
zero. (7) After setting meter to zero, 
tune in signal and read its intensity on 
meter scale. 

Whenever the S-meter is used, a. v. ce. 
must be switched on and b. f. o. off, 
and the r. f. gain control must be ad- 
vanced all the way to the right until 
the S-meter switch on this control is 
heard to click on. The positions of the 
audio gain control, noise limiter switch, 
and tone control do not affect indica- 
tions of the S-meter. 

This S-meter does not give flattering 
indications of signal strength, neither 
is it especially “*scotch” in perform- 


Fig. 1. Circuit diagram of S-meter. All 
resistors are 1 watt and the internal re- 
sistance of meter movement is 100 ohms. 


RI 
25,000 
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Wherever the Collins 75A receiver is shown—ham- 
fests, fairs, club meetings—the band-lighted dial 
wins enthusiastic endorsement from all who can 
crowd close enough to see it. And no wonder! It’s 
so easy to use, both visually and mechanically, that 
once you’ve used it you'll see why it ranks high 
among the many new features of this receiver. 

Here’s how it works. The dial amply covers six 
amateur bands—80,"40, 20, 15, 11 and 10 meters. 
When you turn on the filament supply, the dial lights 
are turned on. But only the band selected for use 
is lighted! There’s no band pointer to get out of 
adjustment, no feeling for the detent action, and 
no scanning the dial to see where the frequency 
indicator is! With only one band lighted at a time 
you just naturally read the correct figures at first 
glance. 

The vernier dial, which gives you directly the 
exact frequency to within 1 ke (2 kc on 11 and 10 


FOR RESULTS IN AMATEUR RADIO, IT’S... 


COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA 


11 W. 42nd St., New York 18, N. Y. 


1947 


| 
| 


meters), works the same way. Only the band you’re 
listening to is lighted. The frequency shown in the 
photograph is 14,394 kc. 

The band-lighted dial is further proof of Collins 
interest in amateurs. In every equipment designed 
and built for amateurs by Collins, you’ll find engi- 
neering that advances the art of amateur radio. 
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458 S. Spring St., Los Angeles 13, Calif. 


of 


> 


A 


ANTENNA SYSTEMS 
for USERS 


o PRIVATE BRANDS 


We manufacture the following, under 

private labels and trademarks: 

AUTOMOBILE ANTENNAS wom 
variety, including types that can 
be raised and lowered from inside 
the car. 

RESIDENTIAL ANTENNAS. AM = 
FM, for homes, stores and mu ti- 
family buildings. Complete lines 
of noise-reducing systems incor- 
porating latest patented develop- 
ments of coupling transformers. 

FM, AM and TELEVISION yo 
with or without reflectors, folde 
dipoles, turnstile, radiating types 
and other combinations for roof, 
sidewall and other mountings. 

MARINE ANTENNAS Collapsible 
and transmitting types for every 

- purpose. 

For POLICE and other mobile units . - 5 
roof-top antennas for ultra-hig 


frequencies. 


WE INVITE INQUIRIES AND CONSULTATIONS. 


L.5. BRACH MFG. CORP. 


200 CENTRAL AVENUE NEWARK. 4 N. J. 


. 
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WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES 


PRE-EXAM TESTS 
tedu'ovccrsr FCC LICENSE EXAMINATIONS 


Radio Operator 
DON'T TAKE A CHANCE—AVOID FAILURE ON FCC 
COMMERCIAL RADIO OPERATOR LICENSE EXAMINATIONS! 


I 
USE NILSON’S COMPLETE PRE-EXAMINATION TESTS AND COACHING SERVICE l 
Enables You To | 


FO 


Rehearse the FCC license examinations Check your knowledge 
Practice the procedure Locate your we i 
Practice the multiple choice examination yA f---- 
methods used by FCC 
Prepared by Arthur R. Nilson, 
RADIO OPERATING QUESTIONS AND ANSWERS 


Correct your weak points before taking the 
actual examination 


Cleveland Institute 


! 

Please send information about Pre kxam Teste, | 
| nut. ~+<hnauninaassenontenisenstonenersmenstedasinnbwonsecvneesstucsniksiechosetiutikesedeclocce clad, ° 
a headeebheietenekennie ierhapihnveveasnbannsesrsenedsicesieunbebetebsadans I 
: en ener cr snes tsetcoe tenons Seer one cas as Os 222s coo nosscvesnonecconce 
B2 


ance. Several hundred tests made by 
the author in the laboratory and on re- 
ceived signals both in the broadcast and 
amateur bands (as well as comparison 
with S-meter response in a number of 
competitive receivers) indicate that the 
calibration data given in Table 1 is fair 
in every respect. 

An individual builder who cannot 
afford to tie up his one and only 0-i 
milliammeter in an S-meter can mount 
all of the parts in a smail box and pro- 
vide a small jack for plugging-in the 
meter when needed for this purpose. 
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60-Watt Transmitter 
(Continued from page 43) 


ically on all sides and no difficulty is 
experienced from stray feedback. 
Since the oscillator tank circuit is 
quite close to C,, such feedback could 
present a problem. 

The value of meter shunts for the 
various stages will depend upon the 
size meter used. Any meter having a 
full scale reading between 1 ma. and 
10 ma. may be used. The meter shown 
in Fig. 1 is one purchased from Army 
surplus and happened to read 7 ma. 
full scale. Since the meter scale was 
calibrated from 0 to 3, the shunts were 
wound to make the full-scale milli- 
ampere reading a multiple of the scale 
reading; i.e., 9, 60, 150, and 300 ma. 
The shunts: are wound of 1-ohm per 
foot resistance wire and the actual 
value determined by connecting the 
meter and shunt in a calibrating cir- 


cuit. The calibrating circuit consists 
of a variable resistor, 114-volt bat- 
tery, and a calibrated meter which 


covers the ranges desired. 
Operation 


Tune up of the transmitter is done 
in the conventional manner. While 
tuning the oscillator and buffer-multi- 
plier stages and neutralizing the final, 
switch S; should be kept in the “Tune” 
Position. Switch S, should be in the 
“Send” position. 

With no crystal in the circuit, the 
oscillator cathode current will be ap- 
proximately 6 ma. With crystal in 
the circuit and oscillating, the oscil- 
lator cathode current will be approx- 
imately 18 ma. The current during 
non-oscillating periods is limited by 
cathode resistor R,. The best method 
of tuning the oscillator is to tune for 
maximum grid current on the final. 
The oscillator can be roughly ‘tuned 
by adjusting for maximum plate cur- 
rent on the buffer-multiplier stage, 
and later the tuning can be touched 
up to give maximum drive to the final. 

The cathode current of the buffer- 
multiplier with no excitation will be 
approximately 8 ma. With excitation 
the cathode current will rise to about 
20 ma. The best method to use for ad- 
justing the buffer-multiplier stage to 
resonance is to tune for maximum 
grid current on the final stage. 

When using the 6AG7 as a buffer, 
10 to 15 ma. grid current can be ob- 
tained on the 815. When operating 
under this condition it will be neces- 
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RELAYS T p> New USN 
: Navy 
A DPSTN.CL.Leach — Model 
1355. 115v/60c coil 
10a contacts, coin RAK-7 
_ TRANSMITTER PARTS = 
Receiver 


C. SPDT contacts; coil rated 


115v/60....... : wecaccene $1.39 $69.95 


D. SPST Latching relay ac f 
tabling Make coll’ 11 hereae, Pa 15 ke to 600 kc. 6-tube receiver with: 
DCR 1500 ohms. Break coil AVC-Band pass filter-Audio filter— 


115vde 10 ma; DCR 5000 Noise limiter—Precision tuning with a 
ohms..... 2.95 Vernier dial—Voltage regulated power 
ee supply, with three tubes, for 60 cycle, 

E. DPST Tele iene type; a 1 cl; 115 volts. C 


be bs ated 
1 open cont. rating 5a at 5Ov, RA-58-A HI-VOLTAGE POWER SUPPLY Complete ‘with epare pares ton weighing 


coil rating 3.5 ma ot 12K 73 Ibs., tubes and instruction book. 
ohms), 1000 vac........ 1.05 : Ideal for breakdown insulation testing, or as a 
ak source of power for a pulse transmitter. This unit 
F. DPDT Steatite insulated 10 supplies continuously variable voltages between SPECIAL ITEMS 
amp silvered contacts, made by 500 and 15,000 volts DC at 35 ma. A voltage 
A tats tig €ikin dh oie ae ee 1.95 Doubler circuit using two 705a rectifiers and two Visors for 5 inch "scopes.......... $0.75 
G. SPDT Struthers- aes soni. 1 mf condensers is employed. RMS ripple rot age Tube shields for 2AP1 
‘ tive keying relay, 5 MA-DC at maximum power is 6%. THIS UNIT OPER Broadcast band push- button ‘tuning 
Coil. 110v /60 cycles—2 Amp ATES FROM 115 v 60. Variable aia is units inductive or capacitive types $1.4 
GE sscnksisakecesnecese 1.49 obtained by means of a Variac in the primary Hand generator, type GN-45B. Output: 
circuit of the high voltage transformer. Size is 6v-3a/500v-.14a rated speed 60 
21°x174%y"x2% deep. Net weight 314 Ibs $116 cps. ’ ; $5.95 
This unit sells for the low price of , 


Mushroom rubber earphone cushions for 


P200-O0. 200-30, type lightweight set—2 pair for $0.8 
oe ‘oa 7 Oscilloscope chassis, completely punched 
rolt with 2° speinn $9.95 SONAR SOUND DETECTION for use with a 2 inch tube. Oct al 
lohan tne 8 0D35 NIT sockets included 15*x11*x9 $1.50 
500-35 mmf. .08” spacin. ‘ U pende UHF transmitter, comet, 5 
(Listed at $11.75). .$4.75 Ideal for detecting underwater sounds, such as fish + ce EEE stamens ewe tae dhol 
swimming in schools, within a 15 mile area. Using a mile aiken ? oR 7” $ 
Rochelle salt crystal, which is about 1000 times more Micrephone pa MC-419 for lip pi er 
Instruction books for the BC-191, same sensitive than quartz, as the active unit the sound is phone . $0. 
as 375 SCR-528, SCR-508, SCR-538, 


transmitted up a 60 ft. length of cable. It is completely 140 mmf 
enclosed in a solid rubber sheath. This sound detector condenser $1.4 

was originally used in harbor defense. Coupled to an Silver button mica condensers. 175-180- 
audio amplifier, this can be found to have $9 5 185 mnf.... : ea. $0.05 
many valuable applications. Ask for SD-1. s Lots of 100 4.50 


and the ZA-1 equipments. Each. . 50 split stator variable midget 


BC-610 TUNING UNITS § $4.95. 


We have just received a limited s upply Silver button mica condensers: 400 and 

of Tenieg DV nits for the BC-610. They 500 mmf ea. $0.10 

are all in ? W or very good condition. 

When ordering specify frequency range. = a HI-VOLT OIL “wien i a glass insulator 1%" _ 
Sey P sare 15- iSsateeee: Ce G “$4.50 Beehive external section iit 
LM-18 freq. Mh tm ek ~~ he GE Black crackle finished cabinet for re lay 

Ohmite Wire-Wound Rheostat meter. Output: | “ Dyranol 26F435 1.50 gy — Fe ET 
290 Y, @ 20 M4 lots of 50 1.00 wit ringed door in back 

. ma, . v e 15-15 mf 8000vdc 
Model H 250 Ohms 25 Watt...$0.98 600 ma. Input: : 
‘ : S »V >». $.2 
Model H 125 Ohms 25 Watt... .98 er v @ | GE Pyr on 23 RAL PALVER 


Pyranol 23F 
60 cpsi 260 2mf 4000v List $30. 
4 


G , 
type 84 rectifier 2mf 5000v. List $27 4.75 
tube; shoc C-D TC-50010 imf 5000v. List $30. 4.50 
mounted. Complete with input and G.E. 14F191 .1mf 10000v. List $37. 6.75 
output plugS, tube in- $1 G.E. Pyranol .06 mf 15,000 vdc. 

I 
I 


Model J 1800 Ohms 50 Watt... 1.25 5.25 
Model K 3000 Ohms 100 Watt... 1.98 
Model L 250 Ohms 150 Watt... 2.25 


Model N 22 Ohms 300 Watt... 3.00 


I-F Crystal filter for BC-312. 
BC-342. Resonant at 470 ke. 
Crystal included. 


$6.95 


Model P 1200 Ohms 225 Watt... 2.75 | cluded ” ist $25 -00 
G.E. 14F136 Pyranol .75mf 20KV 22.06 
OIL FILLED CONDENSERS 
MICROWAVE PARTS HI-VOLTAGE TRANSFORMERS 1 mf 300 vde.....$0.25 ] 1 mf 1000 vde 
3200 volts. AC 150 M.A. 115 volt. primary, 60 cycles. 2 mf 300 vde 30 2 mf 1000 vde 
Designed for half wave operation with 150 M.A. output 4 mf 300 vde — 1 mf 1500 vde 
AND EQUIPMENT each, two transformers hooked up with secondaries in series 4 mf 400 vde..... .55 -4 mf 1500 vde 
and primaries in parallel will give 3,000 volts, output at 5-5 mf 400 vdc..... 1.15 2 mf 600 ac/1000. 
300 M.A. from a full wave rectifier. These are conservative 2 mf 550 vde..... .30 4 mf 1500 vde 
Magnetrons!! ‘ype 2J32 (JAN.) continuous commercial ratings $7.25 .25 mf 600 vde..... .25 1 mf 2000 vde 
just released. The J32 is designed Jefferson Power Transformers 115 v 60cy/660 vct-85 .85 mf 600 vdc..... 30 | — 2500 vde 
— 10 - ~ “yo Rated at 300 mc/6.3v-7.3A/Sv-2A/6.3v—.3A oo. $80 1 mf 600 vde..... .35 
Ww pea pulse »wer. Complete Power supply transformer. Made by Subsig. Pri. 115/60 2 mf 600 vde . £6 
information supplied. Brand new, c Sec. 1:750vct-.l13a; Sec. 2:6.3vct-5a; Sec. 3:5v-3a 3 mf 600 vde pyr -65 DRY ELECT. COND. 
packed in individual oo gee ST 2 ee ere $5.95 4 mf 600 vde pyr .70 
rotective cartons. 6 mf 600 vde pyr .95 500 mf 200 vdc.. %. 9s 
goa, 2552 is listed at CHOKES 8-8 mf 600 vd 1.49 2000 mf 50 vd 2.00 
 —a 2 hy @ 160 ma. Made by GR.. 2 for $3.08 15 mf 600 vdc 1.75 4000 mf 30 vde 2.25 
OUR PRICE. . $25.50 12 hy-12 hy @ 150 ma., 15 omp. rating, each price .3.35 
3J31's just received. 12 od Ay 16S ma 200 ohms DCR made by Thordarson. 
One cm. magnetron 2.00 TUBE SPECIAL 
listed at $95.00. OUR 59 hy e@ 100 ma 850 ohms DCR made by Jefferson. Tube Appre. Your Tube Appre. Your 
PRICE $20.00 Pr 2.00 Type List Cost | Type st Cost 

re we . " - G AP . ° SFP 32. ° 

KLYSTRON oscillator tubes 2K25/723ab, 2 @ hy 6 800 ma stud and terminals at bottom made 5.95 ae +3 a4 be as Ls $33 r+ 4 * 4 
designed for 3 cm. operation. New. With 3FP7 27.00 2.98 837 2.80 1.35 

nay data “ry at $38.00...... Ba AUDIO TRANSFORMERS, MODULATORS, ETC. SBP1 Foy 4 att 872A : +4 2.45 

Juplexer using 1B24 3 cm 2 ° Modulation xfmr: t lf , SBP4 9.00 ° 705A 22.50 . 

ypical for 211's cl. ASOW........ $1.35 -% 

30 mc oscillator-amplifier with 2 6ACT’ s. Modulation xfmr: 807 to pr 807's . 1.00 snd os 4.95 | + cad 33 +4 e338 
Uses 723ab, Waveguide input, basal de- Modulation xfmr: pr. 811's to 813 5.00 SFP4 3500 «4.95 | 304PI : 8.00 
tector. With 6AC7's -.. 10,00 Audio output transformer Split ri. 1500 OHMS each : : ° ’ ‘ . 
With 6AC7’s and 723ab.............. 16.50 side. Secondary impedance ohms center-tapped Sockets for 5CP1, SBP1, JBP1, 705a, 829 $0.95 ea. 

Thermistor Beads (D-170396), f with mt 108 watts output Wi atin es 
hermistor Beads ( ), for use L Voi »il transformer. Pri 600 ohms. Sec 6 

JHF and Micro-Wave Equipment (List e 4+ $260 Test volt..... ~” sas | Test Set EE65—Made by Conn. $ 50 
$3.00). In separate sealed containers. -95 INPUT: Single Button to grid 20:1 1.00 T & E Corp. ° 
Magnets for Magnetrons, ea. . sreveee 22,00 This unit is used for checking and maintaining field 
telephone systems by testing for all types of failures in 
3 CM WAVE GUIDE MICA CONDENSERS the lines, such as opens, shorts, grounds, crosses with 
F3L .0003 mfd 8000v list $29.00 $3.75 other lines, capacity between lines, insulation §re- 
SECTIONS Solar type SX .0015 mf 3000v list $9.95 75 sistance, and many of the other faults possible in a 
Sangamo G-4 .004 mf 20kv list $110.00. .25.50 phone system 
Silver P late 1 Directional Couplers with a Sengamo G-5 .006 mf 10kv oat = $28.59 
< Bc 000vdce C-D No. - , — 
20 DB drop with: Sons — 9 Ao _—o- 599-6H x. NEW ARC-5 SUPERHET RECEIVERS 
A. Wave guide 90° bend 15” long........$ 4.00 | -004 mf 3000vdc Faradon....... a Sika tienes nannies 
i. oa baad +n ubes (included) 3—12SK7; 

= A eer in wave = a pean ke aa 1—12K8; 1—12SR7; 1— 

pe : n in itt guic e 7 ong.... “a All ch fi: fee 4. Mail or de rs er sgA6. ~~ anaes FSS “ 

D. 90° bend in wave guide 15” long also 90 9 ne ompilet a con 

DO TS GN i cccccecsceceseeesees 5.50 ly filled. All prices F.O.B. New York City. Send bh a. a. : 
Hy shock mounts, and all the 4 
Money Order or Check. Shipping charges sent | necessary plugs. Tubes and 
SECTIONS C.0.D. schematic $ 

arr eee ? . are included 

E. T Section with choke terminations. $5.00 

F. 2% foot silver plated with 90° bend @ COM M U nd ICATIO NS 

radius)... : ne (SCR-274-N) TRANSMITTERS 

G. 150° bend with 90° twist 3M" radius ARC-5 Transmitters; 25 watts CW; 15 watts phone. 

with ere _—o and coax | Py Tubes: 2—-1625; 1-—1629; 1—1626; ‘ cr sy pa ange 

Sst iddledehcesksaness anekeie 3.95 {epecity frequea y desired); .5-.8 Mec; 13M ; 1.3-2.1 
H. 24% foot 3 cm wave guides choke to Mc;4-5.3 Mc; 5.3-7 Mc; Powers 24 sk De. 

cover fitting... 4.95 cf 1 3 1 -A Liberty St. Remotecontrol. Rac k&plugs. Lessdynamotor. "$12.00 
. 5 foot 3 cm wa ide section per Modulator unit; (with tubes) 1—1625; 

> ee ee ~~ oa New York City 7, N. Y. 1—VR15S0; 1—12J5 $8.00 

» These units are BRAND NEW!!! 

K. Slotted dipole antenna 3cm.... . 4.00 Telephone WH 4-7658 LIMITED QUANTITY!:! 
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RADIO AND 


TELEVISION CORPORATION 
War Assets Administration Division 


Announces to 


DEALERS and JOBBERS 


A Comprehensive List of 


TRANSMITTING TUBES 


Write for our list which is a most complete one. 


However, if upon receipt you 


find it does not 


include numbers which you want, kindly let us 


have your specific requirements. 


We will do 


everything possible to fill them as our stock is 


being constantly augmented. 


125 West Ohio Street 


Chicago 10, Ill. 


WHitehall 6710 


aerials 


models unsurpassed 


DESIGN 


QUALITY: 


DOLLAR 
VALUE 


IN CANADA: Atlas Radio Corp., 


The world’s leading 
producer of auto 


presents 


Each smart looking model is engi- 
HN neered and equipped to fit every car 


on the road. 


proved by car and radio set manu- 


{ Every model has been tested and ap- 
\ facturers. 


Always ‘‘most for the money’’ Ward 
aerials are going down in price Feb. 
1, 1947. List prices will be from 
$2.95 up. 


Write us for full information! 


THE WARD PRODUCTS CORP. 
1523 EAST 45th STREET 
CLEVELAND 3, OHIO 


560 King Street, West, Toronto, Ontario, Canada 
EXPORT DEPARTMENT: C. O. Brandes, Mgr., 4900 Euclid Avenue, Cleveland 3, Ohio 


TO LINK ON 


— PAGRIOCOL =. j=__., 


SwiTCH 


ii 


| 


SWITCH 


CHASSIS END CHASSIS END | 
(A) (6) 

Fig. (A) 

A—15 t. #22 e. close wound 

B—6 t. #22 e. close wound 

C—1I11 t. #22 e. space twice diam. of wire 
Fig. (B) 

A—12 t. #22 e. close wound 

B—11 t. #22 e. close wound 

C—6 t. #22 e. double spaced 

D—6 t. #18 e. double spaced 

Link—2 t. #18 hook-up wire 


Fig. 5. Coil data. (A) Oscillator coil. 
L,. (B) Buffer-multiplier coil, Lz. 


sary to reduce the grid current to the 
rated value of 3 to 4 ma. by detuning 
the grid circuit of the final slightly. 
Approximately 8 ma. grid current can 
be obained when doubling in the 6AG7 
stage, and approximately 4 ma. when 
quadrupling. 

After the tuning of the 815 grid cir- 
cuit has been completed, the stage 
should be neutralized. Neutralization 
will not be found critical, and a spac- 
ing of about 33 inch between each 
neutralizing plate and the tube enve- 
lope will be approximately correct. 
This will, of course, depend upon the 
individual circuit construction. 

For tuning the final plate circuit, 
set the meter switch to read final plate 
current, throw switch S; to “Operate”, 
and tune the final tank capacitor for 
minimum plate current. Resonant 
plate current will be 10 to 15 ma. The 
final can then be loaded to rated 
plate current of 150 ma. The final 
screen-grid current under loaded con- 
ditions will be approximately 15 ma. 

The plate current of the modulator 
should be checked before beginning 
operation, and the bias adjusted so 
that the no-signal plate current is 20 
ma. 

When operating c.w., the key is con- 
nected between terminals 3 and 4 of 
the relay terminal strip on the rear 
of the transmitter. Switch S, is placed 
in the “Tune” position. For phone 
operation switch S,; is placcd in the 
“Operate” position. Switch S, con- 
trols the carrier for both c.w. and 
phone. With c.w. operation, S, in the 
“Send” position places the exciter 
stages in operation and closing the 
key then puts the final amplifier on 
the air. With phone operation S, 
puts all stages in operation. 

The transmitter has been in use on 
the 10 meter and 80 méfer bands for 
several months with very pleasing re- 
sults. Even on 75-meter phone where 
the QRM is plenty bad this little trans- 
mitter has stepped right out. Reports 
received from England averaged an 
S7 or better. So it is no joke—you 
can work out with low power. 

—3— 


RADIO NEWS 


Don't Waste Time Figuring How to Take It Apart 


PHOTOFACT* 
FOLDERS 


give you complete 


disassembly 


instructions 


Do you lose valuable time discover- 
ing how to take out chassis, speakers 
and record changers from some of 
the new combinations? Are you fa- 
miliar in all cases with the proper 
sequence of removal? Whenever 
the procedure is complicated, PHO- 
TOFACT FOLDERS give you com- 
plete disassembly instructions— 
enable you to do an efficient job 
without damaging panels, dials, 
grilles or any other parts of the set. 
Better still, you’re sure of getting 
them back together again in the 
quickest possible time. 

That’s not all PHOTOFACT 
FOLDERS do. They make it easy 
to diagnose trouble, locate defective 
parts, decide on adequate replace- 
ments and get them in a hurry. 
They do this by means of exclusive 
numbered photographs, full-page 
easy-to-read schematics, complete 


parts listings, record changer anal- 


*Trade Mark Reg. 


/ 


Vv, 


,, 


yses and many other helps that as- 
sist you in making up to twice as 
many repairs a day. 

PHOTOFACT FOLDERS are the 
result of actually examining and 
testing the instruments covered. 
They are based on original re- 
search—not on “‘canned”’ or copied 
information. They cover al] the 
latest radios, phonographs, record 
changers, recorders, communications 
systems and power amplifiers. Sent 
to you in sets of 30 to 50 folders, they 
cost only $1.50 a set. This includes 
membership in the Howard W. Sams 
Institute. Actually they cost you 
nothing for they pay for themselves 
over and over again in time saved. 

Over 25,000 radio service engi- 
neers use and depend on them! Give 
servicing worries the go-by! Spend 
less time, do better work—and more 
of it—by*seeing your distributor or 


by using the convenient coupon. 


PUBLICATION DATES 
Set No. 13... February 10 
Set No. 14... February 25 


Cut this out and MAIL OR TAKE IT 
TO YOUR DISTRIBUTOR. If you do 
not know his name and address, send it 
directly to Howard W. Sams & Co., Inc., 
2924 East Washington Street, Indianapo- 
lis 6, Indiana, and we will see that your 


nearest wl it. In Canada, 
write to A. C. SIMMONDS & SONS, 
301 King Street East, Toronto, Ontario. 
Canadian Price, $1.75. 


O Send Set No. 
O Send Set No. 
O Send Set No. 12 (Jan. 25) 
O Send Set No. 11 (Jan. 10) 


O Send me Volume 1 (including Sets 
Nos. 1 to 10) with De Luxe Binder, 
$18.39. Individual Sets Nos. 1 to 10, 
$1.50 each. 


O Send me a De Luxe Binder (at $3.39) 


14 (Feb. 25) 
13 (Feb. 10) 


My (check) (money order) (cash) for 
$0400020000000600808 is enclosed. (If 
you send cash, be sure to use registered 
mail.) 


PLEASE PRINT 
Name ___ —— - 
Address —_____ 


City — 


Company Name - 
My Distributor's Name 


City 


March, 


1947 


{— 


PRICES DOWN! 


@ Our policy has been value for 
high-quality merchandise .. . 
and, despite high prices, 
we adhere to our principles. 


No. 55 
TRANSMITTING 
TUBES at LOWEST 
PRICES EVER! 
We are still doing it . . . as long as 
we can! 
ee - eteeeacs S| ee $2.45 
O6c 811 ...... 1.958 
250TH $7. ff ae 5.95 


Send for ¢ our price list on Transmitting 
and Special Purpose tubes. 


No. 66 
SELENIUM 
RECTIFIER 


100 MA—for use in AC-DC sets re- 
placing rectifiers etc. Packed 12 
to a box. Minimum sale 12..ea. 90c 


No. 110 
U.T.C. 
TRANSFORMERS 

No. VM3—125 Watt Mod. 
Transformer ....... | 8.00 

No. VM4—300 Watt Mod. 
TransloemMer ...vdeecss 30.00 

No. VM5—600 Watt Mod. 
Transformer .......... 69.00 

No. 88 


AMATEUR SURPLUS 
PARTS BULLETIN 


Send for new issue listing brand new 
and practical components. All perfect 
equipment. from W.A.A. and at such 
low prices that we give all our friends 
the break. 


No. 99 


AMATRON 
PAMPHLET 


We would like to have listed the spe- 
cial surplus equipment made by Ama- 
tron, but space and time did not per- 
mit. <A ‘‘flash’’ pamphlet, listing 
Amatron Power Transformers, Fila 
ment Chokes and Audios is yours for 
the asking. Drop us a card. 


TEST EQUIPMENT 


RCA # 195A Volt Ohmyst ...... $ 69.50 
RCA # 162C Chanalyst ......... 162.50 
RCA # 167B Test Oscillator..... 63.75 
WESTON # 697 V.O.M. ....... 26.52 
WESTON # 779 Analyzer ...... 76.46 
WESTON # 785 Circuit Tester... 87.02 
WESTON # 798 Mutual Conduct- 

ance Tube Checker......... .. 187.09 
HICKOK # 125 V.T.V.0O.M...... 94.95 
HICKOK # 191X Microvolt Gen- 

OS CRS eee ... 145.92 


HICKOK # 203 Electronic V.T.V.M 79.80 
HICKOK # 288X Signal Generator 144.60 
HICKOK # 534 Tube & Set Tester 138.30 


25% deposit, balance C.O.D. 


Please include sufficient payment for trans- 
portation. Over payment will be refunded. 


Write to Dept. R-2 


235 MAIN ST. HEMPSTEAD, N. Y. 


~ 
We Insist on Keeping 


Parts Lists 


(FOR CIRCUIT DIAGRAMS APPEARING ON PAGES 72 AND 73) 


BELMONT BOULEVARD 


Part No. Code and Description 
C-9B9-82 R;—47,000 ohm, le w. res. 
C-9B3-98 R,—1 megohm, 44 w. res 
C-9B9-106 R;, R-—4.7 megohm, 4% wm. res. 
C-9B9-84 R.—68, 000 ohm, Ye w. res. 

C-9B 3-37 Ry. —10 megohm, 43 ». res. 
C-9B9-92 Ris, Rig —330,000 ohm, Ys w. res. 


A-8J-10295 C,, Coe—.03 pfd., 150 v. cond. 
A-8G-11083 C.—40 pufd. cond, 


A-8J-10297 Cy, Cr—.01 ufd., 150 v. cond. 
A-8J-10298 Cs—S50 uufd., 150 v. cond. 
A-8J-10296 Co—.005 ufd., 150 v. cond. 
A-13G-11303 Cio, Cu—1.2 uwufd., +.2 uufd. 
(two wires) 
CROSLEY MODELS S6XTA, 56XTW 
Part No. Code and Description 
AW-134994 4—Ant. coil 
AW-134993 5A, SB—Osc. coil (two sections) 
AW-137495 6—First i.f. trans. 
AW-134158 7—Second i.f. trans, 
B-135165 9A, 9B, 9C—Variable cond. 
AB-135088 10—Trimmer cond. 
GC-210685-143 11—S580 wpufd. mica cond. 
39004-5 12—50 upfd., mica cond. 
39001-80 13,19, 20, 21, 22—.02 ufd., 
600 ». cond. 
39001-19 14—.1 yufd., 600 v. cond. 
39001-17 15—.05 ufd., 600 v. cond. 
39004-9 16—220 uufd. mica cond. 
39001-76 17—.003 yufd., 600 v. cond. 
B-137649 18A, 18B—50/30 ufd., 150/150 
v. elec. cond, 
23—Trimmer (per of item #10) 
39294-11 24—470 ohm, 4™- res. 
39294-17 25—4700 ohm, Y/ w. res. 
39294-28 26—330,000 ohm, 2 w. res. 
39294-38 27—15 megohm, Vy w. res. 
39294-27 28—22,000 ohm, 2 w. res. 
39294-27 29—220,000 ohm, '/2 w. res. 
39294-34 30—3.3 megohm, ¥/2 wm. res. 
39294-23 31—47,000 ohm, 2 ». res. 
39294-35 32—4.7 megohm, 2 w. res. 
39294-29 33, 34—470,000 ohm, ¥2 w. res. 
39294-8 35, 42—150 ohm, 2 w. res. 
AD-137664 36—Speaker and trans.assembly 
W-135808 37A, 37B, 37C—Band change 
sw. assembly 
C-46846-6 38A, 38B—1 megohm vol. con- 
trol and sw». 
39—Trimmer cond. (part of 
item #3) 
39015-26 40—1200 ohm, 1 w. res. 
39015-9 41—47 ohm, 1 w. res. 
MAJESTIC MODELS 7C432, 7C447 
Part No. Code and Description 
9-184 R,—22,000 ohm, 44 ». res. 
9-208 R.—220 ohm, 44 ». res. 
9-320 R,—22,000 ohm, 1 w. res. 
9-206 R,—3.3 megohm, 44 w. res. 
9-201 R.—47,000 ohm, 44 wm. res. 
13-19 xm 5 megohm vol. control 
9-160 R:—10 megohm, ¥ w. res. 
9-211 R.—470,000 ohm, '/2 ». res. 
14-6 Ry—2 megohm tone control (on sw.) 
9-207 Ro —470,000 ohm, V4 w. res. 
02-83 R},—820 ohm, 2 w. res. 
9-169 Ryo—1000 ohm, 1 w. res. 
9-269 Ry.—18,000 ohm, V4 . res. 
5-40 C,—.05 pfd., 200 v. cond. 
6-159 Co, Cis —47 wufd., 500 v. cond. 
a, Ceo—Trimmers (part of tuning 
unit) 
5-77 C;—.05 ufd., 600 v. cond. 
Cy, C-—Trimmers (part of T;) 
5-39 Cy—.1 ufd., 200 v. cond. 
os Cyo—Trimmers (part of T2) 
6-151 Cy, Cig —220 upfd., 500 v. cond. 
19-26 Croa, Cron, Crpe—30/10/20 ufd., 
400/400/25 v. elec. cond. 
6-112 Cys—.01 pfd., 200 v. cond. 
6-132 Cis, Crue—.01 ufd., 400 v. cond. 
5-61 C,;—.005 ufd., 600 v. cond. 
5-57 Cip—.01 yufd., 200 v. cond. 
3-159 T,—First i.f. trans. 
3-160 T.—Second i.f. trans, 
12-27,0r12-26 T,—Output trans. 
2-16 T .—Power trans. 
GRANTLINE MODELS 50®@, 501 
Part No. Code and Description 
C-9B1-78 R,— 22,000 ohm, 2 w. res. 
C-9B1-26 Ro, Re —150,000 ohm, 2 w. res. 
C-9B2-63 R,—1200 ohm, 1 w. res. 
C-9B1-34 R,— 3.3 megohm, 2 w. res. 
101196 Rs, 5: —500,000 ohm vol. control 
and sw. 
C-9B1-35 Ro—4.7 megohm, 2 w. res. 
C-9B1-42 R;—22 ohm, 2 w. res. 
C-9B1-29 R,—470,000 ohm, 2 w. res. 
C-9B1-52 Rig —150 ohm, 2 w. res. 
C-9B2-44 R1y;— 33 ohm, 1 ». res. 
C-8F3-6 C,—47 puufd. mica cond. 


124100 Cz, Ce—Ant. and osc. trimmers 
108157C Cy, Cy, Ts—I nput i.f. coil assembly 
C-8F3-11 C;—330 uufd. mica cond. 


C-8D-10953 C7—.15 ufd., 400 v. cond. 
C-8D-10770 Cs, Co—.05 ufd., 200 v. cond. 


119-92 Cio, Ciur—20/40 yfd., 150/150 ». 
elec. cond, 

108157C Cis, Cis, T.—Output i.f. coil 
assembly 

C-8F 3-10 Cyg— 220 wuftd. mica cond. 


C-8D-10761 Cys, Cig—.01 ufd., 400 v. cond. 
C-8D-10813 Ci—.05 ufd., 400 v. cond. 
C-8F6-121 Cir—470 wufd. mica cond. 
C-8D-10788  Cis—.004 ufd., 600 v. cond. 


111136B | wegen coil assembly 

110126 T.—Osc. coil assembly 

B-18A-11124 T;—4” PM dynamic speaker and 
trans. 


ZENITH MODELS 4K016, 4K035 


Part No. Code and Description 
63-654 R,— 180,000 ohm, V4 w. res. 
63-594 Rz—68,000 ohm, 4 w. res. 
63-669 Rs—3.9 megohm, V4 wm. res. 
63-1235 or R,— Vol. control 

63-1351 
63-587 R;—4700 ohm, 4 ». res. 
63-976 R25 megohm, 1, w. Tes. 
63-271 R-—1I1 megohm, '/, wm. res. 
63-600 Re—2.2 megohm, V4 w. res. 
63-634 Ro—820 ohm, V4 wm. res. 
63-583 Rig—1000 ohm, 4 w. res. 


22-1453 or C,—Two-gang var. cond. 
22-1454 


22-829 Cz—.05 nufd., 200 ». cond. 
22-162 C;—.0001 ufd., 600 v. cond. 
22-196 Cy,—.01 ufd., 600 v. cond. 
22-448 Ce—.004 ufd., 600 v. cond. 
22-684 Cr—8 ufd., 150 v. elec. cond. 


Cy—First i.f. trans., pri. (on T;) 
Co—First i.f. trans., sec. (on T,) 
Ciy— Second i.f. trans., pri. (oa T.) 
Cy:—Second i.f. trans., sec. (on To) 
12—Broadcast osc. (on C,) 
Cis—Broadcast ant. (on C;) 


512024 L,—Antenna coil 
$12014 Le—Ose. coil assembly 
95-814 T,—First i.f. trans. 
95-839 Tg—Second i.f. trans. 


AIR KING MODEL 4608A 
Part No. Code and Description 
R,—22 ohm, 2 wm. res. 
Rz—22,000 ohm, 2 w. res. 
Ry—2200 ohm, > w. res. 
R;—Vol. control & sw. 
R.—10 megohm, Ya, . res. 
R7—270,000 ohm, 2 w. res. 
Ry—470,000 ohm, ! 4 w. res. 
Ry—150 ohm, 1 w. res. 
Ryo—2.2 megohm, Vy w. res. 
C,—.005 ufd., 400 v. cond. 
Co, Cy, Cs, Cy—.05 nfd., 400 ». 
cond. 
Cs—47 uufd., 500 v. cond. 
Ce, Cr, Cis —40/40/25 ufd., 
150/150/25 -v. elec. cond. 
Cy—220 uufd., 500 v. cond. 
Cio—.002 pufd., 400 v. cond. 
Ci:— 470 uufd., 500 ». cond. 
Cig—.01 ufd., 400 v. cond. 
L,—Loop aerial 
L,—Osce. coil 
L.—First i.f. trans. 
L,—Second i.f. trans. 
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NOISELESS RECEIVER 
CHECKING 


ERVICEMEN may welcome this sug- 

gestion for cutting down the noise 
usually present in the service shop 
when several receivers are undergoing 
intermittent checks or routine operat- 
ing tests. 

In order to eliminate noise, unsolder 
the speaker voice coil leads and put a 
little pilot light socket across the trans- 
former. Screw a small Christmas tree 
light bulb or a 6-volt pilot bulb in and 
let it wink. 

Connect the signal generator in the 
usual manner. Turn up the volume so 
the lights are fairly bright, then any 
variation in the output will be easily 
discernible . .......... H.H. 


RADIO NEWS 


The new “Double Diode’ noise limiter and the new AVC system-are . 
effective on both phone and CW:. The voltage-regulated oscillator cir- | 
cuits are extremely stable. The frequency range includes the 6-meter 
omateur band. (0.54 to 31 and 48 to 56 MC.} 


The NC-173 offers all the features you expect in a fine receiver. A - 
glance at the illustration below will suggest the versatility of its adjust- 

ments and the handiness of its controls, but only a trial will prove its 

thoroughbred qualities. Study the advanced design of. its 13-tube cir- 

cuit, appraise its modern styling and challenge its performance with 

the toughesi conditions that crowded amateur bands can: offer. 


Here is a receiver a man can be proud to own. See it at your dealer's 
within the next 30 days. 


a> NATIONAL 


COMPANY, INCORPORATED 


Malden, Mass. 


THE MOST DISTINCTIVE NAME IN RADIO COMMUNICATIONS 
Mareh, 1947 87 


7 Days 
Free Examination 


1001 wos: 


AUDELS RADIOMANS GUIDE— 914 Pages, 633 Iilus- 
trations, Photos, Wiring Diagrams, 38 Big Chapters, 
covering Radio Theory, Construction, Servicing, includ- 
ing Important Data on Developments in Television, 
Electronics and Frequency Modulation, Review. 
Questions and Answers, S aeslutions & Testing. 
Highly Endorsed —Indispensable for Ready Reference 
and Home Study. 


$4 COMPLETE + PAY ONLY $1 A MONTH 
Step up your own skill with the facts and figures of 
your trade. Audels Mechanics Guides contafn Prac- 
tical Inside Trade Information in a handy form. 
Fully illustrated and Easy to Understand. Highly 
Endorsed. Check the book you want for 7 days’ 
Free Examination. 


Send No Money. Nothing to pay postman. 
pa —- CUT HERE -—— Bg 


MAIL ORDER 


AUDEL, Publishers, 49 W.23 St., ey Pa - as 


Please send me postpaid for FREE EXAMINATION books 
marked (x) below. lf 1 decide to keep them I agree to 
malt $1 in 7 Days on each book ordered and further 
mait$i =e, on each book until! have paid price. 
Otherwise return them. 
RADIOMANS GUIDE, 914Pages ...... $4. 
ELECTRICIANS EXAMINATIONS, 250 Pages. 1. 
WIRING DIAGRAMS, 210 Pages ...... & 
ELECTRICAL DICTIONARY, Terms a 
ELECTRICAL POWER CALCULATIONS, 425 Pes. Zz 
HANDY BOOK OF ELECTRICITY, 1340 Pages 4. 
ELECTRONIC is 216 Pages ..... Ze 
ELECTRIC LIBRARY, 12 vol.. 7000 Pgs., $1.50 vol. 
OIL BURNER GUIDE, 384 Pag C—O? rr a 
REFRIGERATION & Air Conditioning. 1280 Pgs. 4. 
POWER PLANT ENGINEERS Guide, 15u0 Pages. 4. 
PUMPS, Hydraulics & AirCompressors, 1658Pgs. 4. 
WELDERS GUIDE, 400 Pages . 1 
BLUE PRINT READING, 16 Pages rien ci 2 
SHEET METAL WORKERS Handy Book, 388Pgs. 1. 
SHEET METAL PATTERN LAYOUTS, i100 Pgs. 4. 
AIRCRAFT WORKER, 240 Pages ...... 1. 
MATHEMATICS & CALCULATIONS, 700 Pgs.. 2. 
MACHINISTS Handy Book, 1600 Pages . .. 4. 
MECHANICAL oa 968 Pages 4 
AUTOMOBILE GUIDE, 1540 Peas haa tue Glas 4. 
DIESEL ENGINE MANUAL, 400 Pages . ae 
MARINE ENGINEERS Handy Book, 1280 Pages 4. 
SHIPFITTERS Handy Book, 272 Pages ; Be 
MECHANICAL DRAWING COURSE, 160 Pages & 
MECHANICAL DRAWING & DESIGN, 480 Pgs. 2. 
MILLWRIGHTS & Mechanics Guide, 1200 _ 4. 
CARPENTERS & Builders Guides (4 vols.). 6. 
PLUMBERS & Steamfitters Guides (4 vols. .. > 
4 
6. 
& 
as 
1, 


MASONS & Builders Guides (4 vols.) 
MASTER PAINTER & DECORATOR, 320 Pes. 
GARDENERS & GROWERS GUIDES (4 vols.) 
ENGINEERS and Mechanics Guides 
Nos. 1, 2,3, 4,5, 6,7 and 8complete. . . 1 
fe Answers on Practical ENGINEERING 
ENGINEERS & FIREMANS EXAMINATIONS. 


Sound Reeording 
(Continued from page 54) 


the studio. This is important if proper 
balance between the lower and higher 
frequencies is to be maintained. 

When a sound is reproduced at a 
higher level than that of the original, 
the low bass frequencies will appear 
to be accentuated. If the sound is re- 
produced at a lower level than the 
original, bass frequencies will appear 
to be attenuated (suppressed) with 
respect to other portions of the fre- 
quency spectrum. 


Noise 


Noise is usually considered to be 
random sound waves with little or no 
periodicity. That does not completely 
define noise for certain “noises” are 
associated with certain commonplace 
events; for instance, the creaking of 
doors or gates, the clicking sound 
made by walking on a hard surface 
with leather heels, ete. The hum of an 
electric motor is considered noise, yet 
an analysis of the sound by means of 
an oscillogram would indicate a 
definite periodicity. Again it seems 
that the distinction between the class- 
ification of sounds is psychological in 
origin and relative to the observer. 


The Technical Aspects of Sound 


Sound is usually characterized as 
wave motion of which there may be 
three forms, namely, harmonic, pe- 
riodic, and random. 

Waves are propagated disturbances 
and may be transverse or longitudinal, 
depending upon the direction of the 
disturbance. 

In a transverse wave, the particles 
of the medium vibrate in a direction 
perpendicular to the direction of prop- 
agation. For example, in a water 
wave, the individual particles of water 
move up and down, while the direction 
of wave motion is along the surface, 
or perpendicular to the particle mo- 
tion. Thus, a water wave is a trans- 
verse wave. 

A longitudinal wave is so named be- 
cause the particles of the medium 
vibrate in a direction parallel to the 
direction of propagation. In a sound 
wave, for example, the individual par- 
ticles of air move back and forth in 
the same direction that the wave is 
traveling. Thus, a sound wave is a 
longitudinal wave. 

A wavefront may be classified as 
plane or spherical. Since a wave in 
general spreads out uniformly in all 
directions from its source or origin, 
the wavefront will be spherical close 
to the source. However, at some dis- 
tance from the source the curvature 
is practically zero, and the wave is 
considered to be a plane wave. If a 
pebble is dropped in a still pond, cir- 
cular waves will spread out in all di- 
rections, but by the time they have 
traveled a considerable distance, the 
waves will be essentially straight. 
Thus, a wave which starts out spher- 


ical (or circular in two dimensions) 
eventually becomes essentially a plane 
wave. 

Harmonic Motion is a wave pattern 
of the sine or cosine curve type as in 
Fig. 4A. Al! harmonic motion can be 
described by an equation of the form: 
y= Asin wt 
where: y = displacement of the dis- 
turbance, A = maximum displacement 
(which occurs at 90° and 270°), » = 
circular frequency (to be defined in 
detail) in degrees per second, t = time 
after disturbance is initiated. 

Periodic Motion is a wave pattern 
compounded from two or more har- 
monic motions of different frequencies 
as in Fig. 4B. Periodic motions are 
analyzed by determining the various 
harmonic components. The character 
of any periodic motion is controlled by 
the number and magnitude of its 
various harmonic components. 

Random Motion is a conglomeration 
of harmonic motions exhibiting little 
or no periodicity. Speech, squeaks, 
scraping, etc., all produce random 
motion unless they are sustained for 
long periods. The number of harmonic 
components is so great and their du- 
ration is so irregular as to make the 
harmonic analysis of random motion 
a practical impossibility. A _ typical 
wave pattern of random motion is 
shown in Fig. 4C. 

Harmonic and periodic motions have 
certain defining characteristics which 
must be considered. These are: 

Cycle, which is a sequence of events 
or motions that recur in exactly the 
same order in certain time intervals. 
For example, the motion of a pendu- 
lum started from one side, allowed to 
swing to the opposite and back to the 
starting side, comprises one complete 
cycle. This is illustrated in Fig. 4D. 

Period is the time required for the 
motion to complete one set of recur- 
ring values, or one cycle. It is usually 
defined by the symbol T. 

Frequency is the rate at which the 
cycles recur and is usually presented 
in one of two ways. If the frequency 
is given as w, it is known as the cir- 
cular frequency and has the dimen- 
sions, radians per second. The fre- 
quency may also be given as cycles 
per second or the symbol f in which 
case it is connected to the circular 
frequency by the relation: f = w/27 

Wavelength is the distance between 
two corresponding points on harmonic 
or periodic waves (Fig. 4A) and is de- 
noted by the symbol 4. 

Fundamental Frequency is the low- 


Fig. 6. Diagram illustrates section of a 
piano keyboard and shows tempered scale 
for one octave on each side of middle C. 


RADIO NEWS 


RHS TELEVISION—SCOPE—POWER EQUIP’T 


TUBES (Brand New) 
BUILD YOUR OWN ARMY-NAVY INSPECTED CARBON PILE REGULATOR 
HIGH-SPEED PHOTO FLASH 1E7 S8.5e G08 22... $2.95 
2AP1 - 2 eee 3.75 
As described in Dec., 1946, issue of Radio News aes o a Hr 
(page 52). COMPLETE with Diagram, Parts, 2V3G . 2 pucoee 75 
Wire, and Flash Tube (Amglo ag Y > riaciaea " 
r . EC Se scene Se’ “EE sauces 89.95 
1QIX). SPECIAL, .........+-+0000. 49.95 3API 5.95 866 ...... 99 
3BPI1 6.95 872A 2.75 
ae 8k 7.95 
SBPI 8. 1.50 
5SBP4 ‘st eer 1.50 
OSCILLOSCOPE KIT 6ABT 1.25 8003 9.95 
ae «ns 95 8005 4.9 
SCPI Cathode ray tube............. ea. $6.95 co? <a oe os 
BOGE DOP Bee Se nccaccdacevdecdcaccs = 1.98 6AG7 . 1.25 80254 4.95 fn 
oc: es SAIS . 1.98 9JP 14.95 : 
Anode button for 5CPI............6. 35 oars 160 ot coor "99 115V, 60 Cycles, 500 Watt LOAD, 750 W. AIR BLAST 
2X2A Rectifier tube............ccce0 * 8.25 GAL} .. 99 955 ...... .99 Uniform voltage to all equipment at any load to 500 watts 
Plate cap for 2X2A ceramic......... os 25 6ARG iets 1.29 956 2 “Fae 99 Regulates voltages to test bench and sets under test. Line 
ore : ea 6AS6 1.29 957 -  .99 voltage regulator for output of gas driven generators. Regu- 
eect Phnom eg caegae chat = GAST .... 1.29 9001... 1.19 lates line voltage from outlets in the average home. Used in 
Xformer, 1606v at 4ma » 700v ct at 6C4 ap Ge 75 9002 99 rural areas where line voltage surges. {4 95 
150ma., 6.3v at 8A. 115v 60 cyc.. 8.50 eas .90 9003 .99 Excoliont Buy at......ccccccccosccccccccccccccecces . 
Condenser, oil .5-2000v ............ “2.10 ere 99 9004 . -99 
IE sc 0es 2.25 9005 . 1.10 
ORDER SEPARATE OR $i6 95 as ao Oe 88 9006 .... 1.85 TRANSFORMER 115 60 
COMPLETE KIT.......... Special . Tl cbene 99 15E ..... 4.95 S—115v ac 60 cyc 
SM a> ve 1.59 1619. .99 WW-Vetage lasuletion 
«eer 1.25 1625. .89 ee ee. ive ruhkaosb seepats 640400000% $ 9.95 
6SL7 99 1626. .89 SEs OE OO scat canna eer eade des enseuseanee 7.95 
6SN7 .99 250TH 14.95 3950¥ at 4 ma tap ‘at 1250v-1 ma x ~ eee 
OIL CONDENSERS , ee 1.19 2050. 1.50 3710v at 10 ma.; 2.5v at 3A; 2.5v at 3A.......-. 9.95 
6SH7 88 3051 .... 1.88 i: C2 oor. oon ie ko se to 66a bared aa 6.50 
1 mfd. 600v...... $0.35 1 mfd. 2000v. .$0.95 TOM cokes ie 257B/8001. - naa at 7 PD. cos cccceseedsenesevecsnceccasese = 
9 ra 9 » BOl ..ccecs SO = cecseces . v at TRB. ccccccccceObeccecccececesceeceoss . 
2 mfd. 600v...... -60 2 mfd. 2000v.. 2.10 > Pomme 115 28D7 195 hie ai in. 9.95 
4 mfd. 600v...... 75 3 mfd. 2000v.. 2.95 ee son os. .:. 89 I a an a 3.25 
8 mfd. 600v...... 1.10 4 mfd. 2000v.. 3.95 804 8.95 35T . 3.50 6.3v at 6.6 amps. . TEreeeeeeeree reer err 3.25 
. ma ¢ s 805 5.50 304TH 16.95 6.3v at 21.5 am.; 2.5 at 2 amp.; 6.3 at 2 amp..... 6.95 
10 mfd. ERE 1.40 10 mfd. 2000v.. 6.95 807 105 726A/C 50 2.5v at 3 amp. ...... wtb teehnces 3.95 
1 mfd. 1000v..... 90 05 mfd. 3000v.. 1.95 R09 2.25 100TH 7.95 Oe Oe Bee GD. 6 060060000065605canebswneceseteen 14.95 
2 mfd. 1000v..... 1.05 .25 mfd. 3000v.. 2.95 810 3.55 1N21 .49 SV At 190 AMP. ....cercerceccccccccsescesccccess 17.50 
4 mfd. 1000v..... 1.10 1 mfd, 3000v.. 3.50 at 7 a = 
8 mfd. 1000v..... 2.00 l mfd. 5000v.. 6.85 815. a ia 3.95 329 lig 3.75 s 
10 mfd. 1000v... 2.40 2 mfd. 4000v.. 7.60 VR90/30. .99 CK1006.. 1.98 12 ee een ee 95 
5 mf s ra oT 5 VR105/30 .99 HF200 . .14.95 « HyY.— ma 94. 6 Hy.—s ma 99. 
15 mfd. 1000v... 2.60 1 mfd. 7000v.. 3.95 VR150/30 (99 HK24G 149 4 Hy.—250 ma........ 3.95 15 Hy.— 30ma........ 1.95 
25 mfd. 1000v..... 5.95 1 mfd. 9000v. .14.95 . VT 127A. 3.00 10 Hy.—150 ma. ....... 3.95 20 Hy.— 90 ma 2.25 
24 mfd. 1500v..... 6.95 .0056 mfd. 9000v. .14.95 4 Hy.—600 ma. ....... 5.95 75 Hy.— 8 ma 1.95 
3¥2 KILOWATT TUBE (New) 
JAN-128A (Federal). mnie JOHNSON TUNING CONDENSERS 
ANTENNA REFLECTORS BPRCIAL 200. +00e0cceeees ore. 2OORD20 ....eeeeeseeererenneeereessneeenecse es $3.95 
for Collinear & Corner Reflector DT sc choddephechsadeesdineuaxvadetounda Tieden 2.39 
Antennas MODULATION XFORMER 
Government Ratin 
Get more DX—Directionalize your antenna 9 
31”x60” rigid screen reflector and $4 .95 40 watt audio (Westinghouse). PORTABLE FM XMITTER 
OO een re Separate plate and screen wind- 
ings. Z ratio 3:l—can use . 79 94 . . P . 
Order two for Corner Reflector antenna push-pull 803’s, 100TH’s 813’s, Freq. range 72-82 MC. Easily Doubled to 2 Meters. Com- 
HK254's plete Brand New with diagram, 5 tubes, microphone, and 
SPECIAL $24.95 collapsible antenna y | 50 
. a ne ; Special—(less batteries) ..........ccccseeeeees . 
WESTON SENSITROL RELAYS 


110V—A.C. Reset—Model 705 


0-500 Microamps 


POWER SUPPLY FOR MARK 


1-11-111 BC-19 OR OTHER VIBRATOR POWER SUPPLY 


0-50 Microamps. 
2-0-2 Microamps 


EQUIPMENT 


VOLTAGE REGULATED 


2 Amp-l2v D.C. from 110v A.C 6v or 12v de I t. Delivers: 1.5vde at 700ma; 1.5 
SPECIAL—YOUR CHOICE.......... $ { 2.95 Unnecessary to tear set apart. Leave 700 ma; 7 Seas os 300 oy eevde at y heyy by, $s 
COMPLETE READY TO ae ee ee 
COMPLETE with VR90/30; wemeneseibe 
PLUG IN.......... ° $32. 50 i (ss RES Sera $14.95 
RELAYS 
Sigma #4RJ 2000 ohms SPDT. Can $ 
adjust to less than Ilma............ 1.98 SELENIUM RECTIFIERS MICA CONDENSERS, SANGAMO 
Full Wave Bridge Types 001-20,000v . $9.95 .004-8000v $2.25 
Input = Output 0005-20,000v .......... 9.95 .002-8000v .......... 2.25 
18s ac.. 180 de cine... 8 0005-80000 ......000.. 2.25 .006-6000v .......... 1.95 
y ac... 12v « " vee fF, .00025-8000¥ .......... 2. 007-5000v ........... 
HIGH CAPACITY CONDENSERS iGr ac...ifv Ge i8-hep...0048 | ‘sapere Oo T888o* yy fre : oa 
. : iat a 18v ac...12v de 30-Amp...16.95 Sadie i nih aig atin ts ; 
SOE WR ED knwsdnne0deneesesccadan $1.95 S6v ac...28v de 5-Amp... 7.95 
CORD Gre PE | ose see cecctciassacece 1.95 S6v ac...28v de 10-Amp...13.95 
4000 mfd.—SOWVDC ............cccccceees 2:08 | 30 sc... .20r de is-Amp.. .00.08 NATIONAL DRIVE UNIT ONLY 
DOOD ell: ~<EEINNG  nciveicc cc ccacandccai .99 — “ren 1.60 a eT $2.95 
Immediate Delivery sites lh opps ia! apg tis Ci Rag os ie aa NP 


All material is new and guaranteed, unless otherwise specified. 
No mail orders for less than $2.50—20% deposit required with all orders. 


RADIO HAM SHACK Inc. 


63 DEY STREET ° NEW YORK 7, N. Y. 


March, 1947 


MONTHLY 


SERVICEMEN'S KITS 


1—R.F., Antenna & Gee, coils; 10 assed . .$0. 98 
2—Speaker Cones; 12 asstd. 4” 
moulded & free- edge" Tmaanetic Snel. ). 
Less voice coil 
3—BAKEL ITE MICA CONDENSERS; 5 
asstd. .00001 to .2mfd, 200-600WV 
Clearly marked 
4—Tubular By-Pa Condensers; 
.001 to Qomfd 200- 600 ‘stand. 


s 25 asstd. airplane & 
slide-rule Cagetese & Silass included). 
7—Escutcheon Plates; 25 aan. airplane 


slide-rule & full vision ty 
8—Knob; 25 asstd. wood & b 
cluding setscrew & push-on types. 4 


9—Wafer “kets; 2 asstd. 


4 5 
2 10— Voltawe’ Dividers, "id asstd, standard 
multi-tapped Hig h Wattage included. 
#11—Shield Cans; 15 asstd. for tubes, 
coils, transformers, etc. 
2#12—Mica Padders & Trimmers; 15 asstd. 
incl, multiple & ceramic base types 
*#14—Volume & Tone Controls; 10 asstd. 
wire-wound & carbon, Less switches 
#15—Wire-Wound Resistors; 15 asstd. 
ohmages 5 to 20 watts. eceses 
~*~ 16—I F Coils; 6 asstd, including ‘shielded 
& slug tuned Peaks unmarked 
#17—Dial jindows; 12 asstd. sizes incl. 
flat & moulced acetate and convex 
giass 
+ 18—Bake lite 
ular sizes up to 3” 
#19—High Resistance 
carbon, ferrule-e nded. 
megohms 


TREASURE. Over 1000 


RADIO HARDWARE 
8c washers, lugs, etc., PLUS handy 


crews, nuts, 


36 compartment cardboard kit box eT - 
Cetin eet eet cet et td 


or 56—29c; 224, 42 75, 
, 6H6, or 6K7 a z 50, he 
F 


TUBES: Perfect condition, but NOT in one 
cartons. Guaranteed for 90 days. » AG 
27 ; 


Brand New R.C.A, UX-200 gubes in sealed car- 
8 fo 


600eese ,31- oo 
Phono Seratch Filter Tr aneies mer (%;'xii 
a. ) with hookup diagram showing alte rnate 
in UHF Quench Osc. circuit 
I xP ‘ERIMEN’ rAL TUBES 20 asstd. sizes & 
mse types for testing, research, etc Fil. 
tested nce cece ers err eee asses sessenseces 
Victor P ower. ‘Transformers * for “models 32, 
45, 52, or 75 Unshielded......4+-++++++-% 


1101S. Specials 


Dy NAMOTORS (Navy DY. -9/ ARC- DC input: 
DC 10 3! S3ma. Black 
: ashe finish, mtg. bas “< 61 ex31 3.95 
pPpr TOGGLE SWITCHES (H&H), external lugs. 


6A/125V. Bakelite case, split ball........ 39 
2 conductor transmission cable. Flexible twist- 
ed, stranded, tinned | rubber covered. Ideal 
for communi« ration. . A. or light electrical 
work Be ft.: 50 ft 5.00 
16” N.B.C, RECORDINGS; for home, 
systems, demonstration, etc. 5 ach pt 


grams with music Over 60 ae “ 
titles, such as: Ww 3 of Parad 
Day, Combat Dog 3314 RP he 


tains 2 complete differe nt 5 min. 49 
“Voice of the Army , oe 


asstd, records .....-eeeereereeeeeee 


Weston 2301, 0-50 Voltmeter (modulation) 
A.C, a 1000 ohms per volt. 3 
DONS 8 ~~ os 666 6 eRe ROP RETRO TOTS KES -$ 3.95 
SELSYN- 5G "SYNC HRO-TRANSMITTERS, 115V, 
60 cycle. grand new pperage in_ pairs as 
trans S. follower, ‘sy 9x5 Per pair 
ishpr 12 Ibs.). 
4 TUBE AM? LIFIER (;: 7F7. Y4). Used 
as electronic supercharg caine 110V, 
400 cycle. Contains: power trans., 7 con- 
densers (mica & oil), 7 resistors, 4 loctal 
sockets plus other cc »Mpone nts worth several 
times the price. > — can; 
Slide-in chassis. 33 288 


tubes P 
E ARPHONE “ HEADBANDS ~ (HS-3 Leather 
covered; adj. frame & forks With PL-54 
& double phone core 


PL-54 plug & 13” tipped “dble, phone cord. 19 


ALN ICO MAGNETS 


‘ ei oe ") 


are nts! 


1—Bar, B16"KU4"KIUR" «ccc eesseces $0.39 

Bar in shorter le hgths +++-eper inch “22 
—Face 114"x19."xTe RIMM. seccecs 98 
Heavy duty bar, 212 met "x5 /16".. 98 
Face 94°x54"x%q_" high. ...... :39 
-Polished, face %a"x9 16’ "x2" hig oh .35 
Polished bar, 9/16"x144"xle".. 20° for 1. er 
-—Face Veo"xle"xae” high....-.e++. 10 
8—ALNICO v. h’shoe, poles 3%” 8q.; 


awe cte 


BSQ4” high ecccvccvecsssecesce 5.95 
—Horse shoe, ea, pole 11/16” O.D., 

te ABR Dre eee 1.29 

—(Similar to #5) %94"x%R"x7 /16".... 35 
Polished hvy. duty bar; 3”°xll4"x 
agnetized SoG EaES, wide 

or narrow sides Tre * 


PROMPT sence ON ALL SPEAKERS & PHONO 
PICKUP REPAIRS. Minimum Order $2.00—20% De- 
posit Beculved on All Orders. tfici 
Postage. WRITE DEPT. RN-3. 


HH # # % HHHHHREH & v3 


en = 


Please Add Su ent 


MAKERS OF CONES AND FIELD COILS 
65-67 Dey STREET NEw YorK 7, N.Y 
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est component frequency of a periodic 
wave motion. 

Harmonic Frequency or overtone, 
when applied to music, is that com- 
ponent of a periodic wave motion 
whose frequency is an integral mul- 
tiple of the fundamental frequency. 

Sub-Harmonic Frequency is that 
component of a periodic wave whose 
frequency is an integral submultiple 
of the fundamental frequency. 

An Octave is the interval between 
two waves whose frequencies are in 
the ratio of 1:2. 

Each of these above four terms is 
illustrated in Fig. 4E. 


Behavior of Sound Waves 


From a purely physical concept, 
sound can be considered as an altera- 
tion in pressure, displacement of par- 
ticles, or the velocity of particles in 
elastic media. These pressure or ve- 
locity changes are produced by a 
transducer, which is an electro-me- 
chanical or electro-acoustic system for 


converting electrical vibrations into 
mechanical or acoustical vibrations 
respectively. Microphones and loud- 


speakers are typical transducers as is 
the sounding diaphragm of Fig. 2. The 
motivating source for the diaphragm 
can be mechanical (as shown) or elec- 
trical as in the case of a loudspeaker. 
Since sound is a particular type of 
wave motion, it becomes desirable to 
consider particular behavior of waves. 

1. If two harmonic waves pass 
through the same point while vibrat- 
ing at the same frequency, the re- 
sultant wave formed by adding the dis- 
placements will also be a harmonic 
wave. 

2. Conversely, any harmonic wave 
can be resolved into a number of com- 
ponent harmonic waves. This prin- 
ciple is covered by Fourier’s Theorem. 

3. If two harmonic waves start at 
the same point and experience similar 
displacements at the same time, they 
are said to be in phase with each 
other. However, if one wave lags or 
leads the other, then they are said to 
be out of phase (Fig. 3B). It is cus- 
tomary to denote phase difference in 
angular units as that part of 360 de- 
grees or 2 7 radian. 

Almost everyone has witnessed some 
example of wave interference. For 
instance, in Fig. 3A, the component 
waves (both are identical and appear 
as one) form a harmonic wave at 
twice the original amplitude. This is 
said to be constructive interference. 
In Fig. 3B the component waves are of 
the same frequency and amplitude but 
180 degrees out of phase, and there- 
fore, cancel each other in what is 
called destructive interference. The 
resulting wave caused by the super- 
position of two waves of almost, but 
not quite the same frequency as in Fig. 
3C has the characteristic of beats, i.e. 
alternate periods of constructive and 
destructive interference. Beat phe- 
nomena are particularly important in 
their application to superheterodyne 
reception. 

When two identical waves travel 
with the same speed but in opposite 
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Fig. 7. Illustrates displacement of waves. 


directions, the resulting wave is known 
as a stationary or standing wave. 
While there is no translational mo- 
tion, the vibratory displacements per- 
sist. The displacements are of equal 
magnitudes for distances one-half 
wavelength apart and the wave takes 
the form shown in Fig. 7A at some 
particular time and then reverses as 
shown in Fig. 7B. As can be seen from 
the figure, certain portions of the wave 
experience little or no displacement. 
The points of maximum displacement 
are called anti-nodal points or loops 
and the points of zero displacement 
are called nodal points. Standing 
waves are of great importance in the 
theory of antenna design 


The Speed of Sound 


The speed of sound in any medium 
is a function of the density and elastic 
qualities of the medium. 

The variation of the speed of sound 
with temperature is expressed by the 
formula: 

ee: y 
=~ t 
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v, V 1- + 55 
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where: 
v, = velocity at temperature t 
Vv. — standard velocity at 0° C 
t = temperature in degrees C 


The speed of sound in air at one at- 
mosphere pressure at 0° C is approx- 
imately 1088 ft/sec. while at 100 at- 
mospheres the speed of sound is 1150 
ft/sec. 


Pitch and Intensity 


The pitch of a sound is best char- 
acterized by its frequency, except for 
certain psychological effects. The au- 
dible range is known to be between 16 
and 20,000 cycles per second, but the 
average ear does not hear below 30 
cycles per second nor above 16,000 
cycles. However the pitch, as received 
by the human ear, is not a direct func- 
tion of the frequency and varies with 
the intensity. This effect has been 
investigated in considerable detail by 
Fletcher. 

1 Fletcher, H., Bae | ine Hearing,” 
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RADIO NEWS 


With the addition of the new Simpson “No 
Backlash’’* Roll Chart to the 1947 version of 
our Model 305, this famous instrument becomes 
beyond question the finest tube-tester on the 
market in its price range. Read the description 
of this new Roll Chart in the panel below. 


Model 305RC provides for filament voltages from 
5 volts to and including 120 volts. It tests loctalc, 
single ended tubes, bantams, midgets, miniatures, bal- 
last tubes, gaseous rectifiers, acorn tubes, Christmas 
tree bulbs, and all popular radio receiver tubes. 


Like other Simpson tube-testers, the Model 305RC 
incorporates 3-way switching which makes it possible 
to test any tube regardless of its base connections or the 
internal connections of its elements. This method, the 
result of exhaustive research and expensive construc- 
tion, protects the Model 305RC against obsolesence to 
a degree not enjoyed by competitive testers. No adap- 
ters or special sockets are required. In addition to hav- 
ing a complete set of sockets for every tube now on the 
market, this tester has a spare socket, to provide for 
future tube developments. 

The Model 305RC has provision for testing pilot 
lamps of various voltages as well as Christmas tree 
bulbs. Ic tests gaseous rectifiers of the OZA type—also 
tests ballast tubes direct in socket for burnouts and 
opens. Has neon bulb of proper sensitivity for check- 
ing shorts. This tube-tester is fused, and has the latest 
improved circuit. It provides for line adjustment from 
100 to 130 volts, with smooth vernier control. 


Model 305RC is distinguished for its beautiful ex- 
terior. It has a two-tone metal panel in red and black 
on a satin-finished background. Sockets and controls 
are symmetrically arranged for quick operation. The 
large, modern, fan-shaped instrument has an excep- 
tionally long scale. It has “good” and “bad” English 
markings, also a percentage scale for matching and 
comparing tubes. Cases, both portablet and counter 
style, are made of strongly built hardwood, durably 
and beautifully finished. 


Size, 11”x11”"x6”, We. 10 Ibs. Shipping wet., 15 Ibs. 


Dealer’s net price, portable or counter model......$59.50 
For 60 cycle 115 volt current only. 


For 220 vole or 60 cycle, add...............scceeeeceeeeeeee 7.50 
Standard Model 305, with book-type speed chart 49.50 


Counter Model 305RC. Same instrument 
as portable model, but set in fine walnut 
finished hardwood case, with tilted, easy- 
to-use panel. 
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tFinished hardwood cases are standard on port- 
able models. When these are not available, the 
instrument is housed in attractive simulated-leathes 
covered case. 


SIMPSON ELECTRIC COMPANY 


5200-5218 W. Kinzie Street, Chicago 44, Illinois 
in Canada, Bach-Simpson, Lid., London, Ont. 
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While intensity is popularly consid- 
ered to be synonymous with loudness, 
a distinct difference exists between 
the two. The former is a pure physi- 
cal quantity while the latter is psy- 
chological in origin. In a strict physi- 
cal sense, intensity is defined as the 
average rate of flow of energy per unit 
area in a direction normal to the rate 


of flow. It is expressed by the for- 
mula: 

- 1 (Pax) 

~ 2. of 

where Pmax — the maximum pressure 


developed above the steady pressure 
for no disturbance, c = wave velocity, 
Po = medium density, J = intensity in 
watts/sq. cm. 

The equation may also be written in 
the form: 


= = Po Cw? maz 
where dmx = maximum displacement 
and w = circular frequency = 27 f. 

For acoustic measurements, | the 
choice of the equation depends on 
whether the recording instruments re- 
spond to pressure or displacement var- 
iations. 

Current practice now employs the 
decibel as a relative measure of in- 
tensity. The bel (so named after Alex- 
ander Graham Bell) is defined as fol- 
lows 


I, 


b = logw L 


where 7, and J: are the absolute inten- 
sities. 

The bel is a large unit, an intensity 
ratio of 10 to 1 being equivalent to 
only 1 bel. This would mean dealing 
with rather small numbers, so it is 
customary to use the decibel, which 
is one tenth of a bel. Thus the num- 
bers with which we deal are 10 times 
as large when speaking of decibels as 
they are when speaking of bels. To 
convert to decibels, the value in bels 


must be multiplied by 10. Thus: 
I, 

db. = 10 logw- — 
I; 


An intensity ratio of 10 to 1 would 
thus be equivalent to 10 db., and 3 db. 
would be equivalent to an intensity 
ratio of 2 to 1. 

On the other hand, the loudness of a 
tone is a function of its frequency and 
intensity and can be defined as the 
magnitude or stimulus it creates in 
the auditory system. This implies a 
relative measure of loudness and some 
reference level must be established for 
comparison. The tone emitted at 1000 
cycles at 0 db. is taken as this level 
and the loudness of any particular 
tone is determined by adjusting the 
reference tone until it sounds as loud 
as the one being tested. The increase 
in intensity of the reference tone is 
interpreted in terms of loudness units. 
Fletcher and Munson have done much 
work along this line and their results 
have been published in the “Journal 
of the Acoustical Society of America.” 


Obviously, a certain amount of human 
error is bound to be injected into such 
measurements, however, correlation 
by statistical methods has yielded 
some very valuable information. 

The db. meter used for measuring 
sound levels has a scale which is 
usually calibrated from —10 to +6 db. 
This type of meter is usually cali- 
brated for use across an impedance 
load of 500 ohms and is actually a volt- 
meter of the rectifier type. Many 
systems do not standardize on 500 ohm 
lines and there are many occasions 
when it is desirable to use a standard 
meter across voice coils of speakers, 
etc. having different impedances. 

Fig. 5 shows how such meters may 
be used across loads of from 2 to 4000 
ohms. For example, reference to the 
table in Fig. 5 will show that if a 500 
ohm meter is used across a speaker 
voice coil of 8 ohms, 18 db. must be 
added to the meter reading. 

Multipliers are needed, as with any 
other voltmeter, if an additional range 
over +6 db. is desired. For average 
meters, the resistance required will 
be approximately 5000 ohms-per-volt. 

In the transmission and reproduc- 
tion of sound, consideration must be 
given to the human ear as a trans- 
ducer (here the sound waves are 
transformed into a stimulus for the 
auditory system.) The ear exhibits 
certain non-linear characteristics 
which affect the fidelity with which 
sounds are received. For instance, 

(Continued on page 157) 
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RADIO DIAGRAMS 
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RADIO KIT 


AC-DC 5-TUBE SUPERHET 
Modern Plastic Cabinet Built- $] 895 with 


in Aerial. Complete with 
Tubes including : 50L6, 35Z5, $ | 445 less 
12SK7, 12S8A7, 12S8Q7. tubes 


RADIO KITS by “EASY BUILT" 
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RESISTOR CABINETS 


All wood construction. 
24 compartments 


R.C.A.-T65 CABINET 
Packed in original carton. Beautiful inlaid 
veneer with grill cloth. Speaker baffle for 5” 


speaker. Rubber feet. 
$4.95 each. Three for $14.00 


Bargain! Guaranteed! 
100 Assorted Bypass Condensers 
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Varcety ELECTRIC CO., Inc 
Newark 2, N. J. 


601 Broad St., 


were accustomed 


| International Short-Wave 
(Continued from page 57) 


until the desired transmitting fre- 
quency is obtained. These currents are 
applied to a large watercooled trans- 
mitting valve (tube) type TA 12/ 
20000 K having an input of 25-27 kilo- 
watts at a plate voltage of 8000-12000 
volts. 

“The generation of high powered 
short waves only became possible by 
the use of watercooled transmitting 
valves (tubes), a Philips specialty.” 


The Results 


For an account of PCJ’s appearance 
on the air, we quote from a front-page 
story in “The Wireless World and Ra- 
dio Review,” London, of April 27, 1927: 

“For the second time in the short 
history of broadcasting it has been 
left to Holland to steal a march on 
this country and, in fact, on Europe, 
generally. It will be remembered that 


| some long while before broadcasting 


here was introduced, British amateurs 
to listen to the 
broadcasting station at The Hague 
which, with the call-sign PCGG, sent 
out regular Sunday afternoon con- 
certs, mainly for the benefit of listen- 
ers here. Now again Holland sets the 
example by leading the way to short- 
wave broadcasting. On the 15th of 
March the station PCJ, established at 
the Philips Lamp Laboratories at 
Eindhoven, in Holland, communicated 


by wireless telephony with the Dutch . 


station at Bandoeng, in the Dutch 
East Indies. The transmission was 
carried out on a wavelength of ap- 
proximately 30 meters. 

“Since that initial success fairly 
regular broadcasting has been con- 
ducted. Now, as we go to press, comes 
the announcement that the Sydney 
station, 2BL, has_ successfully re- 
broadcast one of the programs. We 
congratulate Holland, and the Philips 
Company in particular, on the enter- 
prise shown in establishing this broad- 
casting record, more especially so as 
the purpose is apparently to provide 
a means for long-distance broadcast- 
ing, and advantage has been taken of 
the peculiar suitability of the 30- 
meter wavelength. 

“It will be of interest to observe 
whether this example set by Holland 
will be followed by other countries in 
Europe.” 

Eddie Startz tells me that “the very 
first transmissions of PCJ during 
March 1927 became a huge success, as 
next morning a telegram was deliv- 
ered in Eindhoven stating that the 
transmission was received with in- 
credible strength, steadiness and pur- 
ity by a radio-amateur at Bandoeng 
(Java, Dutch East Indies). Subsequent 
transmissions proved that this result 
was not due to sheer luck, but that a 
really reliable communication was es- 
tablished. The stream of reports be- 
gan to flow to the transmitter at 
Eindhoven. Reports were received 
from all parts of the world. 


“During 1927, several relays of the 
Daventry (England) station, destined 
for the British Dominions, were suc- 
cessfully carried out. 

“And in June 1927, the PCJ station 
had the great honor of receiving H.M. 
the Queen of Holiand and H.R.H. 
Princess Juliana in its studio. The 
royal address to the Dutch East and 
West Indies was received with perfect 
clearness as stated in a radiogram 
received at Eindhoven exactly eight 
minutes after the last word was 
spoken by Her Majesty. On April 28 
of that year, Beethoven’s 9th Sym- 
phony, played by the Amsterdam or- 
chestra and conducted by Dr. Willem 
Mengelberg, was broadcast to the 
world. 


PCJ Today 


The PCJ transmitter is now situated 
at Huizen, near the shores of the Zui- 
der Zee. It has ten stages, with an 
output of some 30 kw. and a cooling- 
tower is used to keep the water-tem- 
perature of the cooling system at a 
constant low level. 

The two antennas in use are both 
of the directionai type. The first con- 
sists of a system of 8 sets of 3 vertical 
doublets, which are fed in phase, thus 
having the result of concentrating the 
energy. This beam is supported by 
two fixed masts and is oriented to- 
wards the Dutch East Indies. 

The second antenna is of unique 
construction—the only one of its type 
in the world. This antenna is sup- 
ported by a pair of 200-ft. wooden 
masts, fixed together on one under- 
carriage. This is fitted with 8 sets of 
two wheels, so that the whole struc- 
ture can revolve upon two circular 
rails by means of two electric motors. 
In cases of need, two or three men can 
do the job. (One day in 1944, the sta- 
tion engineers loosened the brakes— 
and a fresh breeze did the rest!) 

This revolving antenna consists of 
four sets of three vertical dipoles and 
as many reflector dipoles for 9590 kcs. 
One quarter-wavelength behind this 
system there is a similar one acting 
as reflector, which is fed with a volt- 
age 90 degrees ahead in phase as com- 
pared with the antenna itself. The 
feeder is connected with the antenna 
feeder led over the rails by means of a 
bridge. 

Studios from which the programs of 
PCJ emanate are located at Hilver- 
sum, about 20 miles southeast of Am- 
sterdam, where the medium-wave 
broadcasts are also prepared and ra- 
diated. 

Mr. Startz points out that “at the 
present time the transmitters are no 
longer operated by the Philips Lab- 
oratories, but by a semi-State institu- 
tion called Radio Nederland, but all 
the credit for putting the Overseas 
Services from Holland into motion— 
until the war broke out—is due to the 
enterprise, foresight, and persever- 
ence of Philips Radio, a thoroughly 
Dutch concern, with which I am still 
in close contact.” 

As to medium-wave radio service in 
Holland, two medium-wave transmit- 
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RADIOS GRBMITEST CONVENIENCE 


FAHNESTOCK SPRING BINDING POST GRIPS THE 
WIRE BY THE ACTION OF A SPRING 


No tools required to make the connection. Grips the wire with just the right 
pressure for good electrical contact. Simply press down, insert the wire and let 
go. Does not injure wire, hence connection can be made or opened as often as 
desired. Available in large variety of types and sizes to fit any radio purpose 
and any requirement as to position, space or method of attachment. You will 
find them in the better sets, 


Positive contact; cannot jar loose. Brass or bronze—nonrusting. 


FAHNESTOCK ELECTRIC COMPANY, Inc. 


46-44 ELEVENTH STREET 
LONG ISLAND CITY 1, N. Y. Dept. 2 


Please send. us at once, Descriptive Literature, Prices and Delivery Schedule on 


FAHNESTOCK CLIPS 


Fer ccctecaccoccccccccccccccccs PPTTTITITITIT TT TTT TTT TT TTT TTT TTTr 
Name «cccacesccaccmoccccccemacccccaces come cccoccccccccccccccceccecces ° 
GAME ccocccccccccceccccecce PITTTITITITITITITTITT TTT e 
CHOP. cccccccen conc ceconecccene ecccccences conse MMBccccccccccccccccccce 


Large Vacuum- Packed “in of Delicious 


/ PLANTERS PEANUTS 
aBsoLuTeELY FREE! 


Olson's New ‘Gift-of-the-Month” 


The treat’s on Olson—and what a treat! A Just fill out and mail the coupon below, and 


’ big Half-Pound Tin of Planters famous you're a member of Olson’s FREE Gift-of- 

—— Jumbo Peanuts—fresh, plump and tender! the-Month Club. No dues, we pay the gift 
It’s FREE to Olson customers. Why not be bill! No obligation. 

an Olson customer and get our free gifts, This month, a $10 purchase brings you one 

as well as really good radio parts? half-pound tin of Planters Peanuts FREE; a 


$20 purchase brings you TWO tins, etc. 


If you do not have our latest Bargain Catalog, paste this coupon on a postcard and mail today! 


| 
NAME | 
ADDRESS. | 
OT SATE___—_——- ] 
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BARGAIN 
PRICES: 


All Tubes New & 
Sold Under New 
Tube Guarantee 


USED DYNAMOTORS 
—input 12 V.D.C.— 2.3 
A., output 250 V.D.C.— 
.05A, 5000 R.P.M. con- 
stant duty, approx. size 
41/4"x21/," dia. 

OS aaa $2.10 
NEW +¢631P1/SNA— 
Glass Strobotron tubes. 
Each .....:...... 94.28 


ALL PRICES F.O.B. 
NEW YORK CITY, N. Y. 


Mail Orders Promptly Filled 


340 CANAL STREET Dept. IN. 


SURPLUS TUBES AT 


Highbridge Radio-Television and Appliance Co. 


NEW YORK 13, N. Y. 


UNIVERSITY REFLEX CONSTRUCTION 


Engineered for 
efficiency and quality 


Mniveritly Sooahers 


The conversion efficiency of UNIVER- 
SITY loudspeakers over the useful 
speech frequency range is 35 to 50 
percent! Parallel to this superior sen- 
sitivity, is naturalness of tone and a 
ruggedness which permits every model 
to be unconditionally guaranteed for 
one year. Magnets of higher magneto- 
motive force, greater rigidity and con- 
centricity of voice'coils resulting in 
smaller air-gap clearances, better heat 
dissipation in the voice coil, diaphragms 
with a higher fatigue characteristic, and 
exclusive “rim centering” construction 
are a tribute to UNIVERSITY design. 


UNIVERSITY 


LOUDSPEAKERS « INC 


225 VARICK STREET 
NEW YORK 14, N.Y. 
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MODEL LH 
WITH SAH DRIVER 


High effi ency reflex 
speaker, best for all 
around high-power P._A 
use 


MODEL MM-2TC— 
Submergence and explo 
sion proof, may be cleaned 
with live steam—for ship, 
railroad or mine 


Pat. Pend 


ters are operated on 400 m. and 300 m., 
respectively. The programming is 
made by a half dozen independent as- 
sociations—a neutral, a socialistic, a 
Catholic, a Protestant, and some 
smaller ones, all representing some 
major cultural current prevailing in 
Holland. There is a tax on radio sets 
from which the costs for the programs 
are derived. Broadcasting in Hol- 
land is still in the process of reorgan- 
ization following war’s end. 
PCJ During the War 


And that brings us to an important 
question that has ofttimes been asked: 
“What happened to PCJ during the 
war?” 

Our answer to this question comes 

| from a broadcast made by Mr. Startz 
shortly after PCJ returned to the air- 
| waves after Germany’s defeat: 

“Here is the story in a nutshell. It 

| began on the night of May 10th, 1940. 

| The starlit sky over Holland was filled 

| with the roar of planes. At 4 o’clock 
in the morning, PCJ’s chief engineer 
broke the bad news ... we were at 
war with Germany! 

“There it was! The worst had hap- 
pened! 

“I slipped on my clothes and five 

(Continued on page 129) 


10 KC. Suppressor 
(Continued from page 46) 


quency speaker gave an attenuation 
of 14 db. as shown by the dotted curve 
of Fig. 2. This was not considered 
sufficient. Reference to an article en- 
| titled “Graphics of RC Networks” by 
Robert C. Paine in the May, 1944 Ra- 
DIO-ELECTRONIC ENGINEERING edition of 
Rapio News indicated a higher pos- 
sible attenuation at the resonant fre- 
quency by the use of a resistor to bal- 
ance out the resistance of the coil. The 
resulting circuit is shown in Fig. 1B, 
and the curve obtained with the final 
form of the filter is shown in Fig. 2 
as the solid line. Figure 3 shows the 
curve plotted on the more conven- 
tional semi-log paper, and shows to 
better advantage the extreme sharp- 
| ness of the filter network. C, and C: 
together resonate with the _ induct- 


STANDARD WARRANTY 
PLAN 


A® a recent meeting of the Associa- 
tion of Electronic Parts and Equip- 
ment Manufacturers recommendations 
were made for the adoption of a stand- 
ard warranty to be used by manufac- 
| turers who sell radio parts distributors. 
The proposed warranty contains cer- 
tain provisions intended to bring out 
| uniformity in the handling of defective 
| products. The period of warranty is left 
for determination by the individual 
| manufacturer. 
| The warranty has been submitted to 
| the Sales Managers Club, Eastern 
| Group, for its comments and will then 
| be submitted to the Radio Parts Co- 
| ordinating Committee for further dis- 
| cussion, 
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— BETTER VALUES from ARROW! — 


now offers the 


FAMOUS COMMAND SET 


ARMY SURPLUS — Principal Components of RADIO SET SCR-274-N 


Includes 2 transmitters, 3 receivers, 1 


Original Cost Over $600. 00— now complete for ONLY 


modulator, 4 dynamotors, control box, etc. 


RADIO TRANSMITTERS RADIO RECEIVERS menianih eats A BUY YOU 
BC-457-A BC-458-A BC-454-A BC-453-A BC-455-A 
4—5.3 me 5.3— 7me 3—6 me 190— 550 ke 5—9.1 me CANNOT 
ind. cost Ind. cost Ind. cost Ind. cost Ind. cost popeeen $6 95 
a. cost . 
$10.95 $10.95 $6.95 $8.95 $6.95 ons OVERLOOK! 
These components are practically new and have had ferry time only . . . complete with tubes . . . original ORDER 
cost over $600.00 . . . this tremendous value for only $34.95 complete . . . less than the tubes originally 
cost! Individual cost of dynamotors, $4.95 each . . . Ind. cost of Remote Control Unit (BC-450-A) $2.95. AT ONCE! 


COAXIAL CABLE 


26 Ft. of COAXIAL CABLE RGU8, 52 ohm, with 
2 amphenol plugs, one at each end............. ea. 


ARMY AIRCRAFT RECEIVER 
Model BC-946-B 


Broadcast Band from 520 to 
1500 kc. Tube complement: 
3—12SK7, 1—12SR7, 1— 
12SN7, 1—12A6, & 1—12K8. 
Designed for dynamotor opera- 
tion but is easily converted to 
110 or 32 volt operation. Has 
two I.F. stages and three gang 
condenser. Comes packed in 
sealed carton complete with 
tubes and instruction man- 


ual, but less dyna- 
"$12.95 


motor 

Dynamotor D M 32A. 
$4.95 
HEADPHONES 


$2 .49 2000 ohms, 


Trimm, each 


POWER TRANSFORMER—NAVY TYPE 


159 ma; 6.3V at 6.5 amps; 


Each. . 


Signal Corps, 8000 ohms 
and 200 ohms, each. . 


5V at 3 amps 


SURPRISE PACKAGE 


For the experimenter, radio serviceman, handy man, repairman, 
hundreds of valuable miscellaneous radio parts. 
10 pounds 


ANTENNA 


10% foot sectional antenna, collapsible 
AN-131A.. 


Wholesalers, dealers, institutions, and other quantity 
purchasers ... write, wire, phone for quantity prices. 


ARROW 


March, 1947 


89c 


$1.79 
anaan Each $3. 29 


“ham,” 


$1.59 


59 WEST HUBBARD STREET « CHICAGO 10, ILLINOIS 
Telephone: 


34” 


SUPREME 
FOUNDATION METER 


40 "r Amps. 25,000 ohms per 


volt. 4!9” square. Mfd. by Supreme 
eavinibed ‘nts Corp. 
Each $8. 95 


HICKOK 2! 


Each 


2” 0-150 Voit AC Voltmeter 


$2.49 


” 
32" AUTOMATIC TIME METER 

60 cycle 110 volts. This time meter consists of a cyclometer driven by a 

Tei:echron synchronous motor. Connect to an electric circuit; it will measure 


and indicate the number - oun or minutes that the circuit is in use 


Shpg. wt., 61 Ibs.—list $17 

Your cost i: IVinidiskiesbnnkebad ae dieeke $4.95 
PLUGS 

i Ferre each 20c I oie dc igenl eee each 20c 
JACKS 

Ss A nin auth dea ee Sek Ree aaa da thbe ears each 20c 

“CARBON MIKE 
pe a ee ere each $1.49 


VEEDER- ROOT METER and CASE 


Counts number of feet of trailing wire an- 
tennae; number turns when winding on coil 
applicable for many uses; flexible shaft can 
be attached and connected to another device 
for counting without direct attachment; 
speed 300 ft. per minute for reeling out; beau- 
tiful bakelite case, jeweled dialite, pilot light 


oe 3 position switch, counts up to 
O00. 
Each ' 95c 


All shipments F.O.B. Chicago. 20% deposit required on all orders. 
Dept. C 


SALES, INC. 


SUPERIOR 5575 
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Do YOU Owna 


BC-312 RECEIVER? 
Convert to 


AC Operation 
with 


The RA-20 Power Pack 


Eliminate batteries, and makeshift 
messy power supplies. RA-20 Power 
Pack fits right into dynamotor com- 
partment. Takes just FIVE MIN- 
UTES to install. 
Can also be used with many other 
similar receivers and equipment de- 
signed for dynamotor or battery op- 
eration, 
PRIMARY: 110-120 volts 60 cycles 
AC. 
SECONDARY: delivers 250 volts DC 
at 95 mils. 12 volts at .3 amps. 
12 volts CT at 2, amps. 


RA-20 Price, Com- 
$9.95 


plete with rectifier 
They're all BRAND NEW! 


tube and plug..... 


e SERVICEMEN ¢ HAMS 
e LABORATORIES 


“& DRAWER” EQUIPTO 
STEEL tay CABINET 


Remarkably useful assembly! Con- 
tains eight drawers having four 
compartments each, a total of 32 


compartments! Overall width 25%”, 
height 10”, depth 12”. Olive green 
baked enamel finish. 

Equipto 
cabinet 
Lengethwise 
tional 


MAIL ORDERS: 25% Deposit, Balance 
c.0.D. 


Federated Purchaser 


RADIO- ELECTRONIC 
SOUND EQUIPMENT 
60-4" PARK PLACE, N. Y 
Phone: WH 4-2080 
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FREQUENCY: iN Y CYCLES’ PER SECOND 
Fig. 2. Attenuation curve (dotted) for circuit shown in Fig. 1A. Solid 
curve shows attenuation obtained for properly adjusted circuit in Fig. 1B. 


ance at 10,000 c.p.s. With the circuit 
set up as in Fig. 1B, with a 15 ohm 
rheostat in place as R and adjusted 
for maximum suppression at 10,000 
c.p.s., the solid curve of Fig. 2 was 
obtained, showing a loss of 42 db., 
which very effectively eliminates the 
objectionable frequency. This curve 
was obtained with a value of 10 ohms 
for R. Since R is equal to four times 
the effective resistance of the coil, the 


| resistance of coil L is therefore 2.5 


ohms. At 10,000 c.p.s., the coil has a 
reactance of 64 ohms, and the Q is 
therefore X/R, or 64/2.5, or approx- 
imately 26. Referring to the curve 
of Fig. 2, it will be noted that it is flat 
to 9200 c.p.s., and only down 6 db. at 
9600 c.p.s. On the other side of the 
resonant frequency, the curve is down 
6 db. at 10,600 c.p.s., down 2 at 11,000 
c.p.s., and flat at 12,000 c.p.s. Thus it 
is seen that a very small part of the 
frequency spectrum is “clipped” out 
of the over-all response. 

This sounds almost ideal, but there 
is a disadvantage to this filter. There 
is a loss of about 2 db. in the main 
pass band of this filter. In the orig- 
inal circuit, the filter was inserted in 
the high-frequency leads of a speaker 
system in which the impedance was 
16 ohms. R was determined to be 10 


| ohms. The reactance of each capacitor 


at 1000 c.p.s. for example, is 1280 ohms, 
so the shunting effect of the capacitors 
is negligible. But the resistor R is in 


Fig. 3. Curve shown is the same as that illustrated as a 


series with the circuit, and the loss 
due to it is approximately 2 db. When 
used in the circuit of a high-frequency 
horn, this disadvantage may be over- 
looked since the high efficiency of the 
high frequency speaker is such that 
there is generally some attenuation 
in that circuit between the dividing 
network and the speaker itself. This 
attenuation can be reduced by the 
necessary amount to compensate for 
the loss in the filter. 


A Practical Filter and Circuit 


To avoid the necessity of winding 
the coil, it is entirely possible to make 
this filter from standard parts. The 
J. W. Miller Company of Los Angeles 
makes a line filter coil, #7825, which 
will serve for the inductance in speak- 
er circuits having an impedance of 
around 8 ohms. This coil has an in- 
ductance of .6 mh., which calls for a 
capacitor of .42 uwfd. to resonate at 
10,000 c.p.s. Since this value is not 
a standard commercial size, C; and C, 
are each .25 yufd. paper capacitors. 
Connect them as in Fig. 1C, using a 
15 ohm, 10 watt adjustable resistor 
(Ohmite #1007). If an audio oscil- 
lator and a sensitive a.f. voltmeter is 
available, the variable resistor can be 
adjusted for maximum suppression 
with very little effort. This combina- 
tion of coil and capacitors will res- 
onate at around 9200 c.p.s., assuming 
they have values close to their ratings. 


solid curve in 


Fig. 2 except for the fact that it is plotted on semi-log frequency re- 
sponse paper to show extreme sharpness of the attenuation peak. 
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s Mail Orders Same day received! : 
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N TELEVISION We carry nearly 5,000 instruments in stock. All models listed below § 
ew are available for immediate delivery. t 
RQ » C b { V £ be K | T (1) PRECISION APPARATUS INSTRUMENTS : 
832S—31 Range AC-DC Multi-Range Tester.....cccccccccccccsccessccccce $23.04 
_ 844P—34 Range AC-DC 600 volts AC and DC VOLT-OHM MILLIAMMETER .. 32.20 i 
; ae | 856P—44 Range Super-Sensitive, 20,000 ohms per volt AC-DC TESTER...... 49.94 § 
4 864—AC-DC VOLT-OHM-DECIBEL-MILLIAMMETER with large 9” meter........ 59.60 § 
i 912P—Dynamic Mutual Conductance Tube Tester... 2.2.0... 6c cece ee eeeeees 61.20 4 
E-200—A.M.-F.M. and Television Signal Generator... .........600 ee eeeesees 64.15 
EV-10P—6000 volts AC and DC Vacuum Tube Multi-Range-Meter............ 71.81 & 
j 920P—Combination Dynamic Mutual Conductance Tube Tester, Battery Tester a 
eo and 33 Range AC-DC Multi-Range Set Tester. ...... 2.00.0 e en caee 84.22 i 
954P—Combination Dynamic Mutual Conductance Tube Tester, Battery Tester 
eee and 37 Range Super-Sensitive AC-DC Multi-Range Set Tester, 20,000 4 
z: GE GT VE Tain cccescccenseccescnccescnceessscececececave 99.20 & 
Ni , 
z (2) SUPREME INSTRUMENTS i 
Easy to assemble. No knowledge of tele- Se cnnwdbccedevnedeesedcccocsccecessccancessecscosseee $18.95 
vision required. Complete easy-to-follow 589—Tube and Battery Tester with Roll Chart... . 2... cc cece cece cece ee eees 48.95 i 
instruction sheet gives you all the knowl- S9P——tehe and Set Testor with Rell Chart.ccsccccccccccccccscccsoccesess 62.50 & 
edge you need. Finished Television Re- ee rr ree... san bee eeebbbde babebuad coaxcsan 63.50 q 
ceiver has a picture that is clear and EEE OC RC Oe Pree re 68.95 i 
sharp . . . comparable to a moving pic- 805—Combination Tube and Set Tester with Roli Chart... ........0 550 c cence 89.50 1 
wre. Pao 66 de reccsdcdeednceteccdsdbeseceeeneeatednncences 89.75 , 
All necessary components are included: (3) McMURDO SILVER CO. 4 
nothing is required except a screw driver, 905—"“Sparn” Dynamic Signal Tracer. ...ccccccccccccccccccccccesccecess $39.90 § 
cutting pliers and a soldering iron. Only 904—Capacitance Resistance Bridge... ... 1... cc cece cee cece cece cececees 49.90 
the highest quality standard parts are 900—"Vomax" Vacuum Tube Voltmeter... 0.0... ccc ccc cc ec cece ce cccncees 59.85 : 
used—the list price value of these parts ee CL cc cekiueses édubendesbeeseeeeeeaeueue 89.90 ff 
alone is more than $300. 110 volts, 60 é 
cycles AC. (4) RADIO CITY PRODUCTS ‘ 
FACTORY GUARANTEE—set guaranteed 447—Multi-Tester PA cRRORGACKOT ENR EONSOdNS Nd S seed AR RAD EW RARE ROeKORKe $17.95 i 
to operate satisfactorily if directions ore ec cnc edenne chee enneneneséssheakebessenees eneeeseete 24.50 
foll d ty. Servici f os ee i Ce nee cunddensseeeeeebweneedeenedeuwonnbe 41.50 8 
es Cay Caren © apes 461-P—Sensitive Multi-Tester 20,000 ohms per volt DC... 2... 2... cece eee eens 42.63 4 
parts and assembled parts will be per- ee cccnte deb wheercbee hOUeedetbn~enccaseanne 45.00 
formed by the factory $] 5950 in. i es ccchewstnbasensbébooesaalla 4950 | 
at factory costs. SIE TUN nccdccscocneccsdecheccccdseadeceaencsecsl 59.50 & 
802N—Combination Tube and Set Tester. .......cccccccccccccccdeccagece 59.50 § 
eC race ees edw en gadeenebebtbasebbadhane 73.01 g 
S035—Combinetion Tube and Sot Tester... . cc cccccccccccccccccccccccccece 89.50 i 
665A—V.T. “Billionaire” Insulation Tester plus VIVM. .......0cccccenccccece 92.61 ' 
(5) SUPERIOR INSTRUMENTS r] 
cada ceceeedsthutedeenewneesseeeeeeneneeeedann $18.75 t 
cc ienees cath baad aeeebadeea chs eecbeeasedbation 28.40 P 
Gere CUED GE BOGOR. o.5.006ccccndecnscescseceoesccccessese 34.85 
i ict ek ec kde ee kedeeOeeE eeeeeeedeeeensneeneeaen 39.50 & 
ee ond crncnn bbs Chewe peaees seeubetenenbeeenn seeds 4875 § 
Se SPINS 0 ctnc ccc ae sd ceeccnseesncceaedatonceeddansce 52.50 r) 
nD GUD GUD GU BONDI i onc ccc vccccsestdneeacdeenssscsices 62.50 ‘ 
(6) SHALLCROSS MFG. COMPANY t 
Decade Resistance Boxes..... $00066005666000000056000000466000000000%0 $13.50 § 
The New Model B-45 Portable Galvanometers. .... piethesnk 6n6eseeaeueedestedeeeeebnkareene 27.50 P 
Se NIN CIID oc cckcensadecenescdeoncccsusesiinnscesssievs 75.00 
BATTERY OPERATED 637—Kelvin Wheatstone Bridge.....c.csccccccccccccccccecccccccccccces 100.00 & 
SIGNAL GENERATOR 638-2—Kelvin Wheatstone Bridge... . 2... ccc cece ec ccccccecucucucecees 150.00 § 
for servicing AM FM Television Receivers (7) ALLEN B. DUMONT LABORATORIES . 
Self-modulated Signal Generator, providing a 185A—Electronic Switch and Square Wave Generator. ........ccesecnceee $105.00 i 
highly stable signal. Generates R.F. frequencies __« : | 
from 150 Kilocycles to 50 Megacycles (150 I SDs i: 699:6055600006000600050 0600086450000 see 8 eeRE 115.50 
Ke. to 12.5 Mc. on Fundamentals and from |! | 
Mc. to 50 Mc. on Harmonics). R.F. is obtainable ‘B) WATERMAN “Pochel” OCociloscepe. ....cccccccccccccccccccccccccccecece 55.00 
separately or modulated by the Audio Frequency MOPETOR Crystaliner Signal Generates. ..cccccccccccccccccccecccesccse 57.50 i 
Direct reading—all calibrations are etched on Senet Goede Came Tienel GGRSPGEGl coc ccccccccccccccesenccocecece 69.50 i 
the front panel. Complete with shielded test 1 
toad, sellcastetned, batteries $9775 WESTON—689-1F Ohmmeter, including leather carrying case, list $25.50.... 14.85 : 
i 200—Electronic Measurements Mutual Conductance Tube Tester. ..........00. 49.85 : 


TERMS: 25% deposit, balance C. O. D. 


Metrop 


alilau ELECTRONIC & INSTRUMENT CO. 


Dept. R, 6 MURRAY STREET Cable Address: METRONICS 
NEW YORK 7,N.Y., U.S.A. Phone: BArclay 7-5556 


or Full Payment with order 


SEND FOR FREE CATALOG! 


March, 1947 
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* While Bud Radio, Inc., does 

not adhere to tradition by equipping 
its Engineering and Sales Depart- 
ments with coon-skin caps, they are 
still pioneers in the Radio Parts In- 
dustry. Constantly on the alert for new 
ideas they have discovered another 
“MUST,” that is the answer to your 
needs. 
The NEW BUD OES, RES AND VES 
SERIES OF COILS are of the variable 
end-link design. They are available 
in 75 watt, 150 watt and 500 watt 
sizes. 
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The end-link design was 


variable 
utilized as a means of making coils 
which can be used to greatest effi- 
ciency with beam power tubes. To 
make a coil with built-in link, that 
will be satisfactory in operation on 
various Circuits, ap adjustable link is 


necessary. BUD has taken care of 
both of these needs in the NEW AD- 
JUSTABLE LINK COIL. 


See them at your local distributor to- 
day! Have them in your rig tomorrow! 


BUD Can Supply 
All Your Needs! 


... with the latest types of equip- 
ment including: condensers, chokes, 
coils, insulators, plugs, jacks, switch- 
es, dials, test leads, jewel lights and 
a complete line of ultra-modern cab- 
inets and chassis. 


4 SEA 
BUD RADIO, INC. 


CLEVELAND 3, OHIO 
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To resonate at 10,000 c.p.s., remove 
a few turns at a time from the coil 
until the circuit offers a maximum 
suppression at 10,000 e.p.s. If no a.f. 
oscillator is available, this will have 
to be done by ear, using the station 
from which the most trouble with the 
10 ke. whistle is encountered. The 
number of turns to be removed will be 
somewhere between 8 and 12, so it is 
suggested that it be done very cCare- 
fully. 

If an accurate bridge is available, 
| connect the two capacitors in parallel, 
| and measure their capacitance. Then 

calculate the required inductance by 
| means of the formula (for a frequency 
of 10,000 c.p.s): L .294/C where L 


is in millihenries and C is in micro- 
farads. Then using the bridge, the 


coil may be adjusted to the required 
inductance. 

The same circuit can be used in 500 
or 600 ohm lines, using good coils with 
an inductance in the order of 300 to 
500 mh. When the resistance is ad- 
justed for the coil selected, the rejec- 
tion is theoretically infinite at the 
resonant frequency. Both capacitors 
should have the same value, and the 


adjustment of the resistance is crit- 
ical. 

When connected in low-level cir- 
cuits, it is simple to compensate for 
the insertion loss by increasing the 


| gain of the following amplifier by the 


required amount. 

This filter is not recommended for 
use in speaker circuits where a large 
amount of power being supplied, 
since the losses are too great, but for 
ordinary residence radio use, it will 
generally be satisfactory to install it 
in this manner, since the speaker 
power requirements are rarely high 
enough for the losses to be objection- 
able. 
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ELIMINATE GLARE FROM 
PROBE LAMP 

A PROBE lamp of the type shown, 

ZX unless shielded, is difficult to look 

past at a near point—such as in a dark 


corner of a radio chassis. 

A small piece of adhesive or friction 
tape applied on one side as illustrated 
this 


will improve the usefulness of 


SS ee ae ee a 


ELECTRONIC VOLT- J . 
OHMMETER, MODEL 406 


We invite comparison of $9 50 


this instrument with any at 
any price for appearance, NET 
ruggedness, accuracy, sta- 

bility. 0-1 to 1,000 volts From Jobber 
U.HLF.. A.C., D.C. 0-1,000 oF F.0.8. Cinti 
megohms. Pen-type dual-diode A.C. 
probe. No extras to buy. Send for details 
or order today. 


' 
® CLIPPARD INSTRUMENT LAB., inc. 


B 1125 Bank St. 14, Ohio 


Dept. 5, Cincinnati 


Leases eee ee SSS 
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WE HAVE EM, 
AT GOOD DISCOUNTS 
All Popular Standard Brands . . . NeW. «-e. 
Guaranteed . . Sealed Cartons 
07 LAt LN I ‘ 1, GAS, 2A5, 2A€ 
ol ol ‘ t ol 6Q7 7AS 7t 
! I 2A8 12k 1 
12h Q I 2 A7 L6G 
‘ ISAS ’ 
701 A. &4, 1171 1 1i7N7, 11 7P7 
117z 17 Ze XXI I y others 
THIS MONTH'S SPECIALS 
a. e All-Ame Kit 0L6, - 
\ i 2s 3. 
2. t for 252 3 
I ! $ Y .75 
3 \CORN UBF 1954. 9 
‘ 49c « I 
4. GN ‘ ‘ 75Sc « 
S. HEAKING Al I ' 501 
ax Oo 3 49c « 
Gh. Gee BEE ccnwannceenesct0eese 49c¢ each 
CONDENSERS 
Pr Individ y boxed . . . Fully 
f anteed for Used by leading Rado 
Manufacturers ! © you can’t beat 
20 20 MFD ) t : aires ee 
~ MFD. 150 volt oa nein oa he 
l¢ IF ] ‘ ceecesesese 45c 
20 IFD. 150 volt oceeceese 32c 
Special Discounts 
on All Large Orders 
Write or Wire for Catalog 
—We Ship Anywhere 


COMMERCIAL RADIO 


36 BRATTLE ST., BOSTON 8, MASS. 


Deportment 


RADIO NEWS 


Save wo lv 80% at Sun Rallw.. 


’ 


ON BRAND NEW Yar S , 
RADIO TUBES! ,-Sommeeiam 


AT A FRACTION OF THEIR 


ALL STANDARD BRAND TUBES 
ORIGINAL GOVERNMENT COST 
Number Price | Number Price | Number Price 
os oo SEABLSEE -----81-90] arsar 81.09 
ia 2002 "BOP eZ Ss) BBL Ker 1°18 WALKIE TALKIES 
1B7 BO | SF8 1-69 12SL7GT “48 
ieser:. acog | see oo: Neg iuswer’ 38 
+ 7 655 “BO | 128R7 ‘68 
_ -101 637 1-48 14A7 .50 
-80 | 618 -30] 1486 "40 
Te «cases -90] 6K6 .85 1] 14B8 y 
Te sees 1.00 } 6K7 -85414C5 ..... ‘$8 
Oe coca "B0] 6K8 ..... 1 O} 14c7 “60 
1F5 -BOFELS ..... Ff. Q BT wocsn : 
- "90) 665. --:. [95] tan7 "88 
i seni .20lae °° 1:28 1497 +2 ‘60 
166... 1-25) 6n7 2°... 140] tas ‘$38 R.F. TUNING UNIT 
1H5 50] ser 22222 (38 iY ‘60 ; 
. _ esse .4 14W7 8 Comes in a beautiful black crackled aluminur 
a <aseeme mo NY a 1. 4¥4 a 8 cabinet with two Variable Transmitting Con 
er .8 gear {38 a “$2 densers and two Vernier dials, one heavy duty 
i1LA4 .... §.95 er «  ) _eoeen .O ceramic four position wafer switch, two or SCR195 Walkie Talkies, brand new, weight 
iLB4 - 1.95 seen '-98 20 ‘99 —~'y mica « — 5 2 ae ee ee 27% pounds including knapsack Range 
1LC6 . 2 ee - 22 e Oo an coils woun om porcelam ripoe — ) » 25> miles pe coun Frequency 
iLDS . ; 2S 6SjJ7GT -70 24A $6 $3 89 oto to ¢ r uc tee seeen al os oy 
1LH4 . 1.95 carver : 1°88 ao 1.59 Yours for only os with requlat hand set. Complete ready 
1LNS .... 1.95] csn7et | ~‘g5)27 ||. "70 No. TUSB 1500 to 3000 KC to operate with spare parts 
om vseee 1-30} 6sa7at .. 1:00] 30 1:00 No. TU6B 3000 to 4500 KC 
ree 1.251] 67> 100] 3! 1:00 No. TU7B 4500 to 6200 KC 
oe 1.25 6U6GT ° 1.00 32L7GT 95 No. TU8B 6200 to 7700 KC 
Te «ttes 1.25] 67 * p00} 33 1:30 No. TUIOB 10,000 to 12,500 KC 
1T4 ‘ 4 » oe 34 
. ae ‘ne ae ‘os “tay t's Please specify model 
=. aan es 6W7 ’ 1°20 ~ 3 + 
287 ..... :78 exset : 1-90 37 ‘75 NAVY 
7 . 6G ° . 38 ; 
26S woes OBL TAS oo? FOR] So 4s 85 NAVY ANEMOMETER 
- ‘a . 7A5 - 1.00 : 
cyan. BBs ::.-. (eelas 38 V.H.F. RADIO , 
sass BBY AT SS HOOT ss "38 . TRANSMITTER 14.95 
od se eeee ‘ae 785 ..... } ° > heegeee "95 Less Botteries 
Tp gpeeeemn 1] ieee) FAP 9.95 
| Riese i’ be : 6 . Batt 60 
cs - £.00]55 50 7 attery ¢ 
5Y3GT 7015 : 
. 706 DEED wcovcse ss 
— rt 7C7 1.00 7 - ‘$e LESS BATTERY Beautiful precision designed instrument 
Ti tetoansee 1.70 7E6 FU Cee .80 that will enable you to determine the 
6A6 ermal ‘80 oo a fe +4 > testes 44 BRAND NEW Wind Velocity in miles per hour Com 
“mame lls) = cccee . a each an lete ins cli $ 6 Vol b e ope 
6A8 - 1.00 7H7 - | pee .75 Battery operated (67% V.B. and 1% V.A.) ve ‘een aie ' guns -_ 
6ASG .... CeFOR TIF... cece 1.6079 ....... .85 Frequency 80 to 105 M« Complete with 
ed =: ; 2° Lf cocce et = seeeeee ae 2-1G4 tubes and full instruction manual 
6AF6 1.60] 707 ..... 1:00] 62 -..:::: “‘es 
ne scene 1.50 a seeee 1-29 «pee 1.30 Complete 4 Tube 
ea: te ‘ | ee -95 
ae ' 2 V7 ase. 1-80 84/624. 1.19 INTERPHONE 
7 ° e 89 - .4 
= cccce y+ 7Y¥4 1.30 vanes ee AMPLIFIER 
— seeee — 724 1.30] 117L7GT . 2°35 
6cs ..... 0:28) caesar.” 100 xxB Het Yours for only 
606 ..... 75] 12isGT 1.00] xxrm 1:50 $ 
eee 1.00 I 12SA7GT -30 1 XXL 1.50 . 
10% discount given for Ben over 100 tubes 
e All items F.0.B. Washington, D. C. Orders $30.00 or tess, 
cash with order. Above $30.00, 25°, with order, balance C.0.D. 
HALLICRAFTER SP44 Comes im an aluminum cabinet 0% x4% x54 
PANORAMIC ADAPTER =| ines, rin, toe IStUr sod. tye He Samy 
For immediate delivery. Easily installed 250 DX output at 60 MA Complete moses 
: : tio iagram for high fidelity phonograph 
in any Set. Shipping charges ago A... ry volt A Rt, Greatest offering 
SCR 536 B2 prepaid in full to your home $99.50 ony “3 in W - parpiue Electroni 3! 


HANDIE | \ 


TALKIE | / 

CHASSIS (a 
— ~~ id — 

Comes co ly . 
its, with fe OHM METER 
Tubes and two 45 WESTON +689 
KC iron core 1.F 
transformers less} A _ beautiful instrument for 
antenna, output) accurate work, Scale 6-10 


coil, and crystals. | ohm and 06-1000 ohm scaled 
to read 1/20 of an ohm with 


} a 
|} ease. This 24%” round meter 
| is housed in a blac *k bakelite 

r ;case 1%"%x2\"x5" Com 


RHOMBIC RECEIVING ANTENNAE 


Complete with all accessories including 2200 feet of No. 14 copper weld wire, 50 feet 
of heavy twin X lead 72 ohm good up to 2 KW, dozens of insulators, pulleys, neon 


lightning arrestors, ground rod less poles $ 
i csridvedceckes neh cabhéewkaleae seis de nie 24.95 


| plete with heavy duty felt 


OF WASHINGTON, D. C. 
"S497 938 F STREET, N.W. WASH. 4, D. C 
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=LEONARD 
VALUES 


—— 


4-Watt Amplifier 
(Continued from page 40) 


ELECTRONIC MEASUREMENTS 


VOLOMETERS 
Model 1018 


ee ETER s20%5 
OPEN FACE 
$4750 


PORTABLE 
1O1AP 3” Meter.... 
. $21.50 net 
‘Meter. * 
. .$24.95 net 


Here is an iii attractive, excep- 
tionally low priced volt-ohm-milliameter. 
It is a rugged, flexible instrument, com- 
bining features which are not available in 
competitive models selling for more than 
double this price. 
SPECIFICATIONS 

5 DC Voltage Ranges (approx. 1000 ohms 

per V.) 0 to 6-60-300-600-3000 Volts. 
4 AC Voltage Ranges 

0 to 12-120-600-1200 Volts. 
8 DC Current Ranges 

0 to 6-60-600-milliamperes. 
4 Resistance Ranges 


101BP 4” 


0 to 200-2000-200, 000-20 megohms. 
SPEAKER SALE 
4” PM ALNICO #5............ $1.73 
5” PM ALNICO #5..... errr $1.89 
6” PM ALNICO #5........0-.. -$2.89 
8” PM ALNICO #5...... mee Ey « $4.45 
Fg Bo «5 $8.45 
12” Dynamic 1600 ohm.......... $7.34 


PERMABILITY TUNING rs 
Replaces Gang Cond. $9ESs 
Oss. Coil & Amt: Coil..... NET 
Loop to Match ..$1.05nNer 
PLUG-IN ELECTROLITIC CONDENSER 
60-30-30 mfd 450 V.D.C.W. 
G-147 SPECIAL wimiteo quantrry 83¢ 


6L6 PUSH PULL OUTPUT 35 WATT 


Completely shielded. Class ABI. Primary 
6600 Ohms-Sec. 2-4-8-15-500 Ohms. 


r-147 SPECIAL uimreo quantity $3.89 
PHONO MOTOR and PICK UP KIT 


SPECIAL & Se en 
$595 i: AG § 


Complete 


Crystal pich-up—Tep atte constant 
speed motor. 
ELECTROLYTIC CONDENSERS 


ETCHED—FOIL—CARDBOARD EN- 
CASED—-METAL ENCASED 


ROO cicves ves 38c 8-8-450 65c 
op cttnen dE 56c 20-20-150 . .65¢ 
30-150 ..40¢ 40-40-150 73¢ 
40-150 42c 50-30-150 75c 


Have a complete stock on hand of Sprague, 
Amperite, Aerovox, B & W, Turner, I.R.C., 
Shure, and other A+ BT known parts 
and equipment. Dealers and Servicemen 
supplied. 


Send 25% deposit with order—balance 


Express Collect. Orders under $5.00 send 


check or money order plus postage. 


LEONARD RADIO INC. 


69 CORTLANDT ST. 


NEW YORK 7, N.Y. 
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eleven audition rooms, 


The actual wiring of the tube sock- 
ets, etc., is done first. As much of the 
wiring on the underside of the top 
plate as possible is completed before 
this plate is placed on the main part 
of the utility box. Wires going to the 
two volume controls, the power 
switch, the two input jacks, the output 
transformer, and the filter choke are 
terminated at solder lug. terminal 
strips located at strategic places to be 


| connected to those components after 
| the top plate is in place. 


Adequate filtering and_ shielding 
within the amplifier is necessary to 
keep hum at a minimum. The filter- 
ing is provided for by the filter choke 
with two 50 ezfd., 150 w.v. filter con- 


densers bypassing it, and by the 25,000 
ohm decoupling resistor R,;, and the 
20 u«fd., 150 w.v. decoupling condenser 
bypassing it. Shielding is provided by 
placing a small coil shield can over 
the underside of the 6SJ7 tube socket 
after all wiring connections have been 
completed. The wires to the cathode 
resistor and condenser, the screen by- 
pass condenser, the “B” plus decou- 
pling condenser (“B” plus power sup- 
ply), and also to the coupling con- 
denser C, are brought out from under 
this shield can by making small 
notches around its edge to clear each 
of these wires. The wire to the micro- 
phone jack is brought out through a 
grommet inserted in the top of this 
shield can. Several things should be 
carefully noted in the manner of 
shielding and grounding the various 
wires in the amplifier. The wires run- 
ning between the two gain controls, 


RADIO SHOP AT BARKER BROS. 
By MARK McMILLIN 


ARKER BROS., Los Angeles, re- 

cently opened its newly enlarged 
and decorated Radio Shop, which has 
at once established itself as one of the 
finest on the Pacific Coast. One-half 
block in length, and conveniently 
situated on the huge oblong mez- 
zanine, the new shop extremely 
spacious, colorfully decorated in the 
modern style, and unusually complete 
in every detail. 

Beige and soft turquoise, with touch- 
es of off-white, are the colors used in 
the handsome decorations. The carpet- 
ing is of light beige, with chairs of a 
lighter shade. The woodwork and walls 
are of soft turquoise, trimmed with 
off-white. Likewise the counters and 
display racks are of the same tones. All 
lighting is indirect. 

At one end of the 


ss 


department are 
five large and 


six small. The shop is equipped with all 


The well-planned Radio Shop at Barker Bros., 


the leading makes of radios, phono- 
graphs, and combination sets, includ- 
ing Hoffman, General Electric, Zenith, 
Crosley, Westinghouse, Tempo-Tone, 
Musaphonic, Sentinel, Packard-Bell, 
RCA Victor, Emerson, Echophone, and 
others. In addition, the shop carries a 
complete line of records and record al- 
bums and all the other accessories to 
appeal to radio and phonograph fans. 

At the far end of the department, the 
entire wall covered with a huge 
frosted glass map of the world, showing 
the radio waves joining the various 
hemispheres. This is indirectly lighted 
from behind, and is especially appeal- 
ing to patrons and other visitors. The 
new Radio Shop comfortable, 
handsome, and completely equipped 
that it has rapidly become one of the 
favorite shopping spots of Los Angeles 
shoppers. 


Is 
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Los Angeles, is one-half block in 


length and handsomely decorated in modern style. The world radio map, to be seen 
on the rear wall, is a feature which has found wide appeal among the store’s patrons. 
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PAPER DIELECTRIC MICA CAPACITORS DRY ELECTROLYTICS KOOLOHM RESISTORS 


WHAT ARE YOU GOING TO BUILD? 


if ) Fill Out the SPRAGUE Questionnaire 


for only 25* to cover cost of 
packing and mailing. 


Here’s how you can help us: Sprague Capacitors and Koolohm Resistors 
have never been matters of guesswork. Now, to tie them im even more closely 
with amateur requirements, we are conducting an extensive research. 


Questionnaires have already been mailed to several thousand amateurs. In them 
we are asking about future building plans and needs for their rigs. If you have not 
already received a questionnaire, write for one today. You'll enjoy filling it out — 
it will be mighty helpful to us — and to repay you, we'll send a Sprague Handy Tester 
for only 25c cash or stamps to defray cost of packing and mailing. 

The Handy Tester tests ac-dc voltages up to 500v; indicates r-f and parasitic 
oscillations; checks charge on high-voltage capacitors, distinguishes a.c. from d.c. 
and is a tool of dozens of other uses. 


Sorry, but of course we've got to limit this offer — and the question- 
naires — only to licensed amateurs, 


TRADING POST 

USERS ATTENTION! 
Due to the necessity for 
devoting our space to the 


Write today to Dept. RNn-37 
accompanying message 
this month, The SPRAGUE 


TRADING POST feature 


ie price toi «= PRODUCTS COMPANY 


appear again next NORTH ADAMS, MASS. 


month. 


Trademark Ree. U. 8. Pat. Off. 
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THE MASS production of trans- 
formers with close tolerance stand- 
ards is the rule rather than the ex- 
ception at ]TC. Quality control, 
careful engineering and better 
construction mean a finer unit 
which fills exacting customer 
requirements. 


A PRECISION By 


Wr 


PRODUcT 


ILT 


THAY is why we scy that our trans- 


former is really A Precision-Built ITC 
Product. 
CopynricHT, 1947, ILtino1s TRANSEQRMER COMPANY 


—. Te 


Yllewis TRANSFORMER COMPANY 


412 S. GREEN STREET * CHICAGO 7 « ILLINOIS 


FCC 


Commercial 


LICENSE 


IT'S EASY IF YOU FOLLOW OUR PLAN! 
ATION SYSTEMS, are 
radio fields which require li- 


Radio Operators’ 


Thousands of new 
VISION, MOBILE 
only a few of the 
censed operators. 


TIME IS IMPORTANT TO YOU! 


jobs are opening 
COMMUNI(¢ 
new 


You can get your License quickly with NILSON’S 
MASTER COURSE IN RADIO COMMUNICATION 
and exclusive CIRE Workbooks of Instructional Aids. 
Saves you many hours of random, undirected study. 
Assures a minimum of time in getting your ticket. 
FREE BOOKLET tells you the Government Requirements 
for all classes of commercial licenses—Sent immediately 


upon receipt of coupon. 


Approved for Veteran Training Under G-i Bill of Rights 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


RN-3 TERMINAL TOWER CLEVELAND 13, OHIO 
Pa ee ren _ MAIL THIS COL PON 


OF RADIO ELECTRONICS 


Don't Delay— 


Write Today! 


CLEVELAND INSTITUTE 


KN-3 Terminal Tower, Cleveland 13, Ohio 

Gentlemen: Please send information about your Home Study Course for preparation for 
FCC Commercial License Examinations (this Course does uot cover amateur license 
eXaminations) 

Name ——— a ae ~ 
Address - —— - tied 7 

on - ae State 


() lf a Veteran check here 


NO AP CSTE EEE LEE AI AMES 9 A EE AE SS 
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SPEAKER JACKS 
Ti-g 


Fs CORD-» 
Ge 
az 


v 
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ou. SHIELO GAIN 


Mechanical layout shows relative po- 
sition of the various component parts. 


and from the gain controls to the am- 
plifier asse of ve proper should be 
shielded. All ground connections in 
the microphone pre-amplifier circuit 
(the 6SJ7) should be grounded at one 
place. Hum will be introduced if this 
instruction is not carefully followed. 
It should be noted that the shielding 
on all wires, and the ground return 
circuit from the microphone and 
phonograph jacks, is connected to the 
amplifier ground and not the chassis 
ground. The only shielding connected 
to the chassis ground is the can cover- 
ing the base of the 6SJ7. All other 
shielding is connected to the amplifier 
ground. Since this a.c.-d.c. equip- 
ment and the amplifier ground must 
necessarily be connected directly into 
one side of the line power cord, the 
chassis is isolated from the amplifier 
ground by the condenser Cy. The mi- 
crophone and phonograph input jacks 
must be insulated from the chassis by 
fiber grommets. These jacks, as has 
been already stated, are grounded to 
the amplifier ground. 

Beyond the observations that have 
just been made, the points in the con- 
struction of this amplifier are conven- 
ticnal. It should be noted that the fil- 
ter condenser is grounded to the am- 
plifier ground, and is mounted on the 
chassis by an insulating fiber plate. 
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SERVICEMEN GET RAISE 

EATTLE, Washington radio and ap- 

pliance servicemen have been grant- 
ed a 15% wage increase and a 40-hour 
week for all shops by terms of a new 
contract recently signed by the Asso- 
ciation of Appliance Dealers and the 
Radio Service Unit, Local B-77 of the 
1.B.E.W. 

The new agreement affects nearly 250 
servicemen employed by approximately 
175 radio and appliance dealers, service 
shops and furniture stores with service 
departments. Department stores 
covered by another contract. 

Retroactive to October 1, 1946, the 
wage rate for full-time and part-time 
journeymen raised from $1.30 to 
$1.50 per hour while the rate for shop 
managers was lifted from $1.45 to $1.65, 
thus maintaining the 10% differential 
over the journeyman wage. 

Other contract changes further de- 
fine holiday pay and shop manager 
provisions. —30- 
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WIRE 
STRIPPER 


Automatic Model 
Standard Model 
Deluxe Complete 
Extra Blades, any size 


Look at This Buy! 
Portable Voice and Code Radio 
RECEIVER-TRANSMITTER 


BC-654-A is a combined transmitter and 
receiver designed for portable or vehicular 
operation. The frequency range of both 
transmitter and receiver is continuous 
from 3700 to 5800 kilocycles; all stages 
gang tuned by anti-back lash worm gear 
dial mechanisms. 

The BC-654-A is 18” wide, 14” high, 
and 944° deep. Weight 444 pounds 
Power required for Receiver—1.5, 45, and 
90 volts D.C. Power required for Trans- 
mitter—14, 6, 51, 84 volts D.C. and 500 
volts D.C. at 160 ma. Operates from 
Dynamotor PE-103-A. 


— sae 


Special 
Complete with case less dynamotor 


One-third deposit with order, bal- 
ance C.0.D., F.0.B. shipping point. 


TUBES — ALL TYPES 


Ask to be placed 
on our tube mail- 


TALK-A-PHONE INTER-COMS 


— 


© e 


KR-4010 Special Deluxe Master 
RU-4335 Sub-Station 

4433 Cable, per 100 feet 
KR- 40 Deluxe Master 
RU- 43 Deluxe Sub-Station 


LAST MINUTE SPECIALS 


Weller Soldering Gun... - 
Clarkstan 2 Meter Ring Tuner . 
Clarkstan Needle Pressure Gauge 
BA-303 ten 
Brush Model * 
Brush V ibromike 
IF Transformers 
Resistor Kit (100 Asst. 
Replacement Loops 
Bar Knobs, 10 for ce 
Appliance c ord, 6-foot leng gth 
Antenna Hanks, 20 ft., 10 for 

JT-30 Astatic Mike with stand 

GC Alignment Kit 

GC Neutralizing Kit ; 5 
Antenna Kit—50-ft. Wire, Insulators. 
Riders Manuals—X, XII, XIII, ete. . 


He ee ones 


Resistors) ceee 


-73 
15.00 


WIRE 


SV-18-2 Cord, 250 feet 

Hook-Up Wire, 100 feet y 

RCA Bright Picture W ire, pe r foot. 
Aerial Wire, 50-foot coils 

Rubber Covered Lead-in, per foot 


RG-8-U CABLE 
Flexible Coax 


Impedance 52 ohms. Maximum 
operating voltage, 4000 volts. 


1 to 100 feet, per foot. 
100 feet and up, per foot 


PEERLESS—HALDORSON—STANCOR 
TRANSFORMERS 


ame y A volt CT at 50 ma-S volt 2A-6.3 volt 
1.6 $3.18 Net 
P- > volt CT at 75 ma-S5 volt 3A-6.3 volt 
2.5A. $3.81 Net 
ee * walt CT at 200 ma-S volt 3A- 45 ~ 
~ walt CT at 300 ma-S volt 4A-6.3 volt 
SA-2.5 volt 10A... $15.48 


RCA and CINAUDAGRAPH 
SPEAKERS 


12” PM—2.8 oz. magnet 


6” 1000 Ohms Field 


. $9.33 
. 3.95 


. 3.95 


6” 4 Ohms Field (auto) / 
a 


5" PM 
i" PM 
6” Elliptical 


ALLIANCE and WEBSTER Phono Motors 


Alliance Webster 


$391 $617 


Sturdy replacement motor and turntable designed 
for long life 


TEST EQUIPMENT 


Simpson 260 Multimeter. . 
Simpson 230 Multimeter 
Triplett 666H Multimeter 
goece Signal Tracer 

ce Capohmist 

cMurdo Silver Sparx 
McMurdo Silver Vomax 
McMurdo Silver CR Bridge 
li ackson 645 ETY 

co Signal Tracer (battery) 

Hy onitor Frequency Standard 
0-1 MA DeJur Meter 
0-500 MA Triplett 3° 
84%" Marion Foundation Meter 
Triplett Signal Generator 
Triplett 20,000 Ohm p/u Meter 


BC-645—VMF 


Ideal for 
transmitter. 
A 15-tube Interrogator Transponder designed for air- 
borne use. It will operate from either a 12VDC or 24 
Vbc power source when used with the PE-101 dyna- 
motor. The receiver is fixed tuned to 470 mc, but can 
be tuned from 461 mc to 493 mc. Can be made to tune 
Ask for conversion instructions and 


in the 425 mc to 450 mc amateur band 95 
schematics. 17 


IFF RECEIVER -TRANSMITTER 


converting to high frequency receiver- 


ing Wet. Send us DéH DISTRIBUTING CO. Inc. 


your orders. — 311 CAMERON PARTS L STR 
HARRISBURG. PENNA DIVISION 
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Part One of Our 
GENERAL CATALOG 
Is Ready Now! 
Send for Yours, FREE! 


This mew 16 page 
section of our general 
catalog is jam-packed 
with real savings for 
amateurs, experiment- 
ers, and servicemen. 
Send for yours today. 
Order from WRL, the 
only ‘‘personal service’’ 
radio parts mail order 
house in the nation.— 
LEO WOGFQ. 


ORDER YOUR RECEIVER 
FROM LEO, TODAY! 


We carry types and madels. RME 45, HQ 
129X, and all National models in stock for im- 
mediate delivery. Col receivers avaliable soor 
Buy on our easy payment plan—lowest terms in 
the c y. Liberal trade-in allowance. 


Tops For Performance 
WRL Glebe Trotter KIT 


What WOPFR, Chilhowee, Mo. Says 


( be it aT. 


you for bringing out such a 


modulation; 
und SO meters; 

1 and modu- 
bes, one for speech amplifier and oscillator 


IMMEDIATE DELIVERY 
“3 prices quoted are domestic. Write 


} 


for ex- 


40 WATT INPUT. Cat. No. 70-300.. $69.95 


LABORATORIES INCORPORATED 


Wests 2 dic 


Address Dept. RN-3, Council Bluffs, lowa. 
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Manulacturers Literature 


Readers are asked to write directly to the manufacturer for the liter- 


cture. By mentioning RADIO 


NEWS, the issue and page, and en- 


closing the proper amount, when indicated, delay will be prevented. 


OHM'S LAW CALCULATOR : 
Ohmite Manufacturing Company ol 
Chicago has announced the availabil- 
ity of their new Ohm’s Law Calculator 
which incorporates several unique 
features. 

The new calculator, like the previ- 
ous ones, provides a simple and handy 
means of evolving resistance calcula- 
tions. With one setting of the slide it 
gives the answer to any Ohm’s Law 
problem. It will also solve parallel 
resistance and series capacitance prob- 
lems and will multiply, divide, and find 
The range 
resistances, volt- 


squares and square roots. 
currents, 
ages and wat 
tered in industrial and radio work. 
All computing scales of the new cal- 
culator are printed on one side. On 
the opposite side are given the Com- 
Color Code and the 
number ol resistors 
rheostats of various resistance 
the company. 
Copies of this calculator are selling 
for 25 cents and may be secured from 
Ohmite Manufacturing Company, 4937 


Flournoy Street, Chicago, Illinois. 


tages commonly encoun- 


position Resistor 
catalogue 
and 


values manufactured by 


APPLIANCE PROMOTION 


Of interest to radio dealers who 
handle an appliance line is the new 
24-page, full-color book issued by Gen- 


eral vlectru Company. 
The booklet, entitled “Does You 
Home Have a Place for Living,” cov- 


ers suggested plans for various appli- 
tallations in the modern home. 
The planning of various service areas 
is discussed fully and completely illus- 
trated. 


Tr , _ 
Dealers who wish to 


+ 


ance ins 


secure a Cop) 
of this handy guide to electrical living 
should their requests to the 
Advertising Division, General Electri 
Company, Bridgeport, Connecticut. 


address 


The booklet carries a charge of ten 
cents per copy. 
RECEIVING TUBES 
Radio Corporation of America has 


recently issued a new 16-page booklet 
entitled “Receiving Tubes for Televi- 
sion, FM and Standard Broadcast” 
which is currently available for 
tribution. 

This 
istics 


dis- 


booklet 
and 


cnarts 


socket 


the 
connections of 


cnaracter- 
the 
company’s line of receiving tubes, in- 
cluding projection and _ direct-view 
kinescopes. All types are listed in nu- 
merical-alphabetical sequence of type 
designations for the convenience of 
the Metal and miniature types 
are separately identified. Information 
on discontinued tube types has been 
included for the benefit of radio serv- 


icemen, 


user. 


An added feature is the special chart 
which classifies RCA receiving tubes 
according to their functions and their 
cathode voltages. 

Copies of Form 1275-B are 10 cents 
each and may be obtained from RCA 


distributors or direct from Commer- 
cial Engineering, Tube Department, 


Radio Corporation of America, Harri- 
son, New Jersey. 


SERVICE MANUAL 

A complete service manual, cover- 
ing every model of “Porta Power” 
together with full parts lists, is being 
offered by ral Transformer Cor- 
peration of Chicago. 

Designed specifically to aid radio 
servicemen and dealers, this manual 
contains full servicing information to 
spee d repairs. 

Copies will be sent to those who re- 
quest them from General Transforme 
1260 West Van Buren 
Street, Chicago, Illinois. 


Gene 


C‘orporation, 


ELECTRONIC COMPONENTS 


Of interest to design engineers and 
purchasing agents is the new Cata- 
logue 200 recently issued by Cam- 
Oriage Thermionic Corporation of 


ambridge, Massachusetts. 

lis new 20-page, tabbed-section 
catalogue contains specification sheets 
covering the company’s line of termi- 
lugs, terminal boards, slug-tuned 
coils and swagers. 

Copies of Catalogue 200 will be for- 
warded upon request to Department 
8, Cambridge Thermionic Corporation, 
45 Concord Avenue, Cambridge, 38, 


Massachusetts. 


nal 


TUBE BOOKLET 

Just off of the press and available 
from the company’s distributors is the 
new RCA 16-page booklet, “Power and 
Gas Tubes for Radio and for Industry.” 

This booklet contains technical in- 
formation on 138 RCA water- and air- 
cooled power tubes, voltage regulators, 
thyratrons, ignitrons and gas rectifi 
ers. Each tube is covered by a text 
description and ample tabulated data, 
together with a terminal diagram. 

Copies of this publication (PG-101) 


are available at RCA distributors or 
from Commercial Engineering, Tube 
Department, Radio Corporation of 

merica, Harrison, New Jersey. The 


booklet is priced at 10 cents a copy. 


HYTRON TUBE GUIDE 


Hytron Radio and Electronics Cor- 
poration is currently’ distributing 


their new “Reference Guid 

Miniature Electron Tubes.” 
Designed to be inserted in regula: 

servicing binders, this guide lists in 


( opies of 


for 


RADIO NEWS 


bn! You Need All-Around Trainin 


for Tomorrow's Better 


A FEW FASCINATING WEEKS 
of STREAMLINED TRAINING 


You like Radio work. But if you’re really 
serious about making it your lifetime career, 
GET PRACTICAL TRAINING NOW. 
Don’t be satisfied to putter along in a “‘one 
operation”’ no-future job. Prepare for better 
pay and advancementewith Coyne all-around 
training in Radio. 


Many Branches Included 


Here in the great shops of Coyne in Chicago, you're 
trained in everything from basic principles and Radio 
construction and Radio Servicing to F.M freque 


modulation), public address systems, television and 


radio-phonographs. You can even get valuable added 
training in Electric Refrigeration for still more oppor 
tunities in the years ahead. Coyne gives “all-around” 
training! 48 years of success, 


. 
Work on Real Equipment 
You work on real actual equipment and expert in 
structors give you necessary theory in blackboard le« 
tures and demonstrations. In a few WEEKS you're 
ready for a real future! 


Starting Your Own Radio Shop 


Want to be your own boss, with a fine-paying radio 
shop of your own? We show you how to set one up and 
operate it successfully. Hundreds of Coyne graduates 
are doing it. You can, too. Send now for detail 


Get the Facts — FREE! 


Our new giant Radio Opportunity te, 
¥ 


Book has dozens of shop pictures, facts 


” about Radio and Television jobs, our as | 
Send for Details on Our STUDENT FINANCE PLAN © 2222» 2% bein yoo. Busi coupon to Ey 


day. No obligation; no salesman will 


, ) . all. You alone will decide. But don't 

If you don’t have much cash, we'll arrange to fi- <a . 

nance most of your tuition and you can pay it THE HOME OF VETERANS! delay. Act NOW. B. W. Cooke 

back in easy monthly installments after you grad- Coyne is also 

uate. We'll even help you get a part-time job if COYNE equipped to 

you wish, so you can EARN WHILE LEARN- ai 

ING. Our LIFETIME EMPLOYMENT SERV- pee wae 

ICE is free to Coyne Graduates. Coyne Training qualify for train- 

is the finest investment you can make. ing under the 
G.I. Bill of 


MEN WITH PHYSICAL DISABILITIES Rights. Check 
ANY MAN WITH A PHYSICAL DISABILITY the coupon for 


whether a Veteran or not may qualify for Coyne special G. L. 


EE le le 
B. W. Cooke, Director Radio Div., 

COYNE ELECTRICAL SCHOOL, 

500 S. Paulina St., Dept. 37-1K 

Chicago 12, Hl. 

I want to build a REAL FUTURE for myself. Send 
your big FREE BOOK on Radio «© details of your 
Student Finance Plan. Check if you are interested 1 
information on the follow 


training at no cost to them for tuition or sub Bulletin. Send special G. I. Bulletir 
sistence. Check coupon for details. ] Send details on Physical Disability 
B. W. COOKE, Director Founded 1899 
NE, vines tduintonees+assdsahieestiansanees 
C YNE ELECTRICAL SCHOOL 
RADIO DIVISION TE ts. itis hennckonsbacbaetabdsacs 
500 So. Paulina Street, Dept. 37-1K, CHICAGO 12, ILLINOIS CITY STATE 
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A stable bridge circuit type vacuum tube 
for measuring AC-DC and 
Actual tests establish its superiority 
Hand calibration and hand 
calibrated multiplier resistors assure constant 
accuracy and stability. 

Measures DC volts up to 600 with constant 
input resistance of !| megohms. Resistor in 
the DC probe permits readings in 
carrying circuits 


meter voltages 
ohms 


Simple to operate. 


signal- 
Positive or negative indica- 
tions through a reversal switch. Net price, 
$75.00 

Meter Ranges: DC 0-3; 
0-600. Multiply by 4 with external probe. 
0-3; 0-30; 0-150; 0-300. Ohms 
0-100M; 0-1 Meg; 0-100 Meg. 


0-30; 0-150; 0-300, 
AC 
0-1000; 0-10M; 


714 RACE STREET 


ing on to you. 


ELECTRONIC MANUFACTURING CO. 


HARRISBURG, PENNSYLVANIA 


Voltmeter 
hmmeter 


Thanks to your response, increased 
production enables us to pass this sav- 


ST. PAUL 4 


Radio Service Man 


HOW MUCH IS YOUR 
TIME WORTH? 


““SAVE IT’’ 


By using Verified Speakers and making the first 
installation a permanent installation. 


WRIGHT, Inc. 


2231 UNIVERSITY AVE. 


MINNESOTA 


ELECTRICAL TRAINING 


Intensive 32 weeks’ residence course in fundamentals of 
industrial electrical engineering, including radio, 2< 
trenics. for technician, engineering ai Ap- 
proved for veteran training. 54th year 


ELECTRICAL SCHOOL 
ae Be Takoma Ave. 
BLISS_- ~~ —t. = OY 


-—— ANTENNAS! —_ 


FM Television and Amateur Rotary 
Beams; Fixed Beams; 2-6-10-20 Meters. 
ELEMENTS, COAXIAL CABLE. 

Send for Circulars. 


$/C LABORATORIES, INC. 
20-22 Van Wagenen St., Newark 4, N. J. 


easy-to-read tabular form the tube 
type, description, ratings, circuit ap- 
plications and typical operation and 
characteristics of over fifty miniature 
tube types. Basing diagrams are also 
included on this single chart. 

A copy of this guide may be secured 
by writing Hytron Radio and Elec- 
tronics Corporation, Salem, Massa- 
chusetts. 


MULTI-ANALYST 

Details of the company’s new “Mul- 
ti-Analyst"” are contained in a four- 
page bulletin being distributed by 
Electronic Instrument Co., Inc. of 
Brooklyn, New York. 

This test instrument, 
able for 
including 


which is suit- 
all types of radio servicing 
AM, FM and television re- 
ceivers, is completely described and 
its operation explained in this free 
bulletin. 

Copies of this publication are avail- 
able from Electronic Instrument Co., 
Inc., 926 Clarkson Avenue, Brooklyn, 
3, New York. 


TECHNICAL BULLETINS 

Division Lead Company of Chicago 
has announced the availability of four 
new technical bulletins covering two 
models of wire strippers, their rosin 
core solder and the company’s line of 
rosin fluxes. 

Details of the wire strippers are 
contained in Bulletins 1-A and 2-A, 
while the solder is described in Bulle- 
tin 3-A. Information about the fluxes 
is contained in the publication desig- 
nated Bulletin 4-A. 

Any or all of these bulletins is avail- 
able to RApIo NEwS readers upon re- 
quest to Division Lead Company, 836 
West Kinzie Street, Chicago, 22, IIli- 
nois. 

FM PROMOTION KIT 

General Electric Company’s Trans- 
mitter Division is currently distrib- 
uting a new, complete promotion kit 
for FM stations to be used in the 
building of local audiences. 

Bound in an easy-to-handle port- 
folio-type cover, the kit outlines 
proved methods of building audiences 
for new FM stations. Titled “How to 
Build an Audience for Your New FM 
Station,” the package covers’ such 
subjects as promotion, programming, 
advertising, publicity, and personnel 
information. 

Among the ready-to-use material is 
a complete set of spot announcements, 
window banners for radio-dealer tie- 
ins, newspaper advertisements and 
the first issue of a publicity clip sheet 
which will be published and distrib- 
uted monthly as a continuing service 
to purchasers of General Electric FM 
transmitters. 

Prospective FM station owners and 
those already on the air with GE 
equipment should contact the Receiver 


Division, General Electric Company, 
Bridgeport, Conn. for their copy of 
this kit. 


RADIO NEWS 


SANGAIMO rarer tueuiar capacitors 


are now MOLDED n PLASTIC 


Paper Tubular Capacitors, molded po 
in Thermo-Setting Plastic! Designed for use 


in all circuits calling for Paper Tubulars. 


Plastic Molding means no leakage. Capacity 
values remain more stable and moisture is 


completely sealed out. No wax to run at 


higher ambient temperatures. Smooth finish 
prevents catching dirt and dust. All in all, 
Plastic Molding assureslonger life and lower 
power factor. Specify Sangamo Plastic 


Molded Capacitors wherever you use Paper 


é 


f 
Pai WITH SANGAMO PLASTIC TUBULARS .... 


— . ® ~ 2 # amy 


Tubulars. “ 


Ps 
“ 


Me 


NO WAX TO MELT....even heat as in- LEADS WILL NOT PULL OUT...Plastic =f 

tense as is encountered in soldering, Molding so tightly seals the leads in : 
WRITE NOW for the New Sangamo will not cause leakage in the case or place, that under all conditions of nor- 
Capacitor Catalog for full information ot the lead joint. mal use,leads will stay put. 


on the Sangamo Line, 


| SANGAMO ELECTRIC COMPANY *inois 
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Bob Henry says: 


MOST MODELS 
IN STOCK 


For Immediate Delivery 


Most models listed below are 
in stock ... ready for im- 
mediate delivery: 


Hallicrafters $38 complete.$ 47.50 


Hallicrafters S40A......... 89.50 
Hallicrafters SX 42......... 275.00 
Hammarlund HQ-129X and 

nk nen cdkwkeenaces 168.00 
Hammarlund SP-400-X and 

CP ive dankccetsctenes 342.00 
National NC-2-40D (com- 

plete with speaker)...... 241.44 
National HRO-S5TAl and 

| ES 274.35 
National NC-46............ 97.50 
National 1-10A with tubes 

PE ckcalccesenteees 67.50 
RME-45 complete....... --- 198.70 
RME-84 complete....... --- 98.70 
Pierson KP-81 complete.... 342.00 
Panoramic panadapter 

Cnc sdccencscncce - 99.75 
Temco 75GA transmitters... 495.00 
Meck 60T transmitters... .. 150.00 


Gordon, Amphenol, other rotary 
beams. 


Millen 90800 ECO...........$42.50 
Millen 90800 exciter ..... 37.50 
Millen 90281 power supply. 84.50 
Millen 90902 scope......... 42.50 


The new Hallicrafters and Collins re- 

ceivers, transmitters, VFO, etc. as 

fast as available. Prices subject to 
change. 


‘THE delivery situation is much 
improved. I can make imme- 
diate delivery of most receivers 
and other apparatus. Take advan- 
tage of the extra service and selec- 
tion you get by dealing with me, 
based on my reputation as the 
world’s largest distributor of short 
wave receivers. Send me your or- 
der now. Send five dollars and I 
will ship at once C.O.D. Or order 
on my 6% terms. I finance the 
terms myself to give you better 
service and save you money. 
Trade-ins accepted. Tell me what 
you have to trade, and let’s make a 
deal. Besides having all amateur 
receivers and transmitters, I also 
have a complete stock of all other 
amateur apparatus and parts, also 
test equipment, etc. I have real 
bargains in the really good war 
surplus. Write, phone, wire or 
visit either of my stores. 


BOB HENRY 
WOARA 


HENRY RADIO STORES 


AND 
LOS ANGELES 25, CALIF. 


“WORLD'S LARGEST DISTRIBUTORS 
OF SHORT WAVE RECEIVERS” 


BUTLER, MISSOURI, 


Around the Clock 
(Continued from page 56) 


EST LOCATION CALL "FREQ. ° 


Br. Guiana 
(Caribbean News 
Bulletin) 
12:00 noon Quarry AFRS 2.390 
Heights, 
Canal Zone 
12:00 noon Moscow (To Radio 4 


Britain) Centre 


12:00 noon New York 


Schenectady WGEO 15.330 

Boston WRUL 15.290 

WRUW 17.750 

Via Munich, 6.100 

Germany 6.170 

7.290 

12:00 noon Munich AFN 6.080 

(Frankfurt), 

Germany 

12:15 p.m. Hamburg, BFN 7.290 
Germany 

12:30 p Omdurman, Radio 13.320 


(Thurs. poe Anglo- Omdurman 9.6501 
Egyptian Sudan 


12:30 p.m. Johannesburg, 6.095 
(except Sun.) So. Africa 3.459 
12:40 p.m. Stockholm SBT 15.155 


12:45 p.m. Ankara,Turkey TAP 9.465 
1:00 p.m. Nairobi,Kenya VQO7LO 4.959 
(BBC) 6.060 
1:00 p.m. Hamburg, BFN 7.290 
Germany 
1:00 p.m. Accra, Gold ZOY 4.915 
Coast (BBC) 
1:00 p.m. Salzburg, Aus- KOFA 7.220 
tria (AF RS) 
1:00 p.m. London (GOS, GVR 21,675 
Twenty-FourGWG 15.110 
Hour News, GSP 15.310 
followed by GVX 11.930 
Home News GSO 15.180 
from Britain GRF 12.095 
at 1:10 p.m.) GSF 15.140 
GRH 9.825 
GSD 11.750 
GVS 21.700 
GVZ 9.640 
1:00 p.m. London (AS) GSI 15.260 
GVW 11.700 
GRY 9.600 
GSN 11.820 
1:00 p.m. Montreal, Que. ao 6.005 
1:15 p.m. Vatican Vd 9.660 
§.970V 
15.0951 
1:25 p.m. Nairobi, Kenya VQ7LO 4.950 
6.060 
1:30 p.m. Winnipeg, CKRX 11.720 
Manitoba 
1:45 p.m. Brazzaville FZI 9.440 
11.970 
17.530VI 


1:50 p.m. Milan (Origi- Radio 11.810 
nating in Italiana 9.630 


Rome) 
2:00 p.m. Cincinnati a 15.250 


WO 15.350 

WLWR 17.800 

2:15 p.m. Montreal, CKCS 15.320 
Quebec (To CHOL 11.720 


Europe) 
2:20 p.m. Bern (Te North HEI7 15.325V 
Prod. Sat.) America) 
2:30 p.m. London (AS, GVW 11.700 


Radio GRY 9.600 
Newsreel) GSN 11.820 
2:45 p.m. Montreal, CKCS 15.320 
Quebec (To CHOL 11.720 
Europe, 
Canadian 
Commentary) 
2:55 p.m. Lourenco CR7AA 5.860 


Marques, . 
Mozambique CR7AB 3.493 
CR7BD 15.230 


3:00 p.m. Capetown, So. §5.877V 
Africa(SABC) 
(except Fri.) Johannesburg 6.095 
(SAB 3.450 
3:00 p.m. Hamburg, BFN 7.290 
Germany 
3:00 p.m. Madrid RNE 9.369 
(Sun. 3:35 p.m.) 
3:00 p.m. London (GOS) GWG 15.110 
GRF 12.095 
GSB 9.510 
GWA 6.125 
GRH 9.825 
GSD 11.750 
GRW 6.150 
GVZ 9.640 
GSO 15.180 
3:00 p.m. Georgetown, ZFY 6.000 
r. Guiana 
(BBC 


3:00 p.m. Halifax, Nova CHNX 
Scotia 
3:30 p.m. Sofia, Radio 
Bulgaria Sofia 
3:30 p.m grade, Radio 
Yugoslavia Belgrade 
3:30 p.m. Prague OL 
3:45 p.m. London (AS) GVW 
GRY 
GSN 
3:45 p.m. Brazzaville FZI 
3:45 p.m. Munich, 
Germany 
3:45 p.m. Capetown, So. 
Africa (BBC) » 
Johannesburg 
(BBC) 
3:50 p.m. Bern HERS 
3:50 p.m. Warsaw Polskie 
Radio 
4:00 p.m. United Net- KNBA 
work, U.S.A. KCBF 
KWID 
KNBX 
KCBA 
4:00 p.m. Melbourne (To VLA4 
Britain, 
Europe) 
4:00 p.m. London (GOS, GRF 
Radio GWA 
Newsreel) GVZ 
GRW 
GVY 
4:15 p.m. New York WCBxX 
WCRC 
Schenectady WGEO 
Boston WRUL 
WRUW 
4:30 p.m. Ankara, TAP 
(Mon., Thurs. Turkey 
to Britain; (Talk) 
Sun., Postbag) 
4:30 p.m. London GSW 
(European GWL 
Service) GRO 
GRG 
4:45 p.m. Montreal, CHOL 
Quebec CKLO 
(To Europe) 
4:45 p.m. London (NAS) GWH 
GSC 
GRH 
4:45 p.m. Melbourne (To VLB6 
Forces) VLC1O 
(To Britain, VLA4 
Europe) 
8:00 p.m. Los Angeles KGEI 
(AFRS) KGEX 
Via Honolulu KRHO 
5:00 p.m. United Net- KNBA 
work, U.S.A. KCBF 
KWID 
KNBX 
WBOS 
KCBA 
8:00 p.m. Hamburg, BFN 
Germany 
8:00 p.m. Moscow (To Radio 
Britain) Centre 
Via Kiev 
5:00 p.m. Halifax, Nowa CHNX 
Scotia 
$:00 p.m. Munich 
(Frankfurt, 
ermany 
$:00 p.m. Salzburg, Aus- KOFA 
tria (AFRS) 
5:00 p.m. Quito, Ecuador HCJB 
Relayed from 
nited Net- 
work,U.S.A.) 
5:05 p.m. Los Angeles KGEI 
(AFRS, At KGEX 
Dictation 
Speed) 
Via Honolulu KRHO 
§:15 p.m. Brazzaville (To FZI 
Britain) 
5:15 p.m. Kingston, ZOI 
Jamaica 
(World News) 
5:30 p.m. Halifax, Nova CHNX 
Scotia 
§:30 p.m. St. John's VONH 
Newfoundland 
5:30 p.m. Edmonton, VESAI 
Alberta 
5:30 p.m. London (Euro- GSA 
pean Service) GRd 
6:00 p.m. London (GOS) GSB 
GSD 
GVY 
Via George- ZFY 
town, Br. 
Guiana 
6:00 p.m. Los Angeles KNBA 
(AFRS) KNBI 
KCBR 


(Continued on page 112) 
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' TELEVISION- 
Does tt Hold 
A Future 
For You 7 


SPECIAL INVITATION TO WAR VETERANS 


With extensive new training facilities under the personal 
supervision of the famed inventor of the radio vacuum tube, 
Dr. Lee de Forest, we are able to accept additional applica- 
tions from Veterans for Television training under the G.I. 
Bill of Rights. For qualified men who are seriously consider- 
ing entering a residence school, we have a limited number 
of Home Study Courses which are available free of charge. 
Your success with this course will not only help you to de- 
cide your own future in Television but will also aid us greatly 
/ in qualifying you for residence training. 


% A Send your name and address for your Eligibility Question- 

ws r naire. If you qualify under the simple rules, you may start 

. ae your Home Study Television Course at once and entirely 
ae without cost or obligation to you. 


merican Television Laboratories, Inc. 


5050 BROADWAY - CHICAGO 40, ILLINOIS 
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CLARION EST LOCATION CALL .° 8:00 p.m. London (NAS) GWH 11.800 
KWIX 115.290 GSC 9.580 
* KGEI 15.130 GRH 9.825 
KGEX 15.210 GSL 6.110 
Via Honolulu KRHO _ 17.800 800 p.m. London (GOS, GSB 9.510 
6:00 p.m. United Net- KCBF 17.850 followed GRW 6.150 
work, U.S.A. KWID _ 17.760 irreg. by GSD 11.750 
KNBX 15.340 Home News GWA 6.125 
*Trade Mark Reg. U.S. Pat. Off.—Patents Pending WBOS _ 15.250 from Britain 
- KCBA 15.240 at 8:10 p.m.) 
6:00 p.m. Salzburg, Aus- KOFA 7.220 8:00 p.m. Georgetown, 6.000 
tria (AFRS) r. Guiana 
6:00 p.m. Quarry AFRS 2.390 (BBC) 
Heights, 8:05 p.m. Stockholm (To SBU 9.535 
Canal Zone North SDB-2 10.780 
6:00 p.m. Halifax, Nova CHNX 6.130 America) 
Scotia 8:10 p.m. Leopoldville OTC2 $.745V 
6:25 p.m. Kingston, ZQI 4.700 (To North 
(except Sun.) Jamaica America) 
(Headlines) 8:15 p.m. Colon, PanamaHP5SK 6.005 
6:25 p.m. Moscow (To Radio 11.890V 8:30 p.m. Moscow (To Radio 7.300 
North Centre 9.480 North Centre 7.240V 
America) 7.240V America) 9.480 
7.300 Via Kiev 6.020 
7.360 8:30 p.m. Rangoon, Radio 9.543 
Via Komsomolsk 15.230 urma Rangoon 
Via Kiev 6.020 (Headlines) 
6:30 p.m. Montreal, CKRZ 6.060 8:45 p.m. Bern (To HER3 6.1651 
Quebec (To CKRA 11.760 (except Sat.) North HEI4 9.539 
Latin America) America) HERS 11.8651 
6:30 p.m. Sydney, Nova CJCX 6.010 9:00 p.m. Honolulu KRHO _ 17.800 
Scotia (AFRS) 
6:30 p.m. Toronto, CFRX 6.07: 9:00 p.m. United Net- KCBF 17.859 
Ontario work, U.S.A. KNBX 15.340 
6:30 p.m. St. John’s VONH 5.970 WBOS 15.250 
(irreg.) Newfoundland KCBA 15.240 
(Messages) KCBR 11.790 
6:45 p.m. London (NAS) GWH 11.800 KWID 9.570 
THE BRUSH MAGNETIC HOME RE- GSC 9.580 9:00 p.m. Colombo, Cey- Radio 4.900 
CORDER-REPRODUCER is a completely GRH 9.825 lon (BBC) Colombo 
self-contained unit. Having it’s own 7:00 p.m. Brazzaville (To FZI 9.440 9:00 p.m. Quarry AFRS 2.390 
speaker, amplifier, and microphone. One- orth 11.970 Heights, 
half hour recording time on reels of mac- America) 9.984 Canal Zone 
netic recording tape. Tape is erasable, 7:00 p.m. London (GOS, GSB 9.510 9:00 p.m. Edmonton, VESAI 9.540 
re-usable. Simply plug into AC line. Radio GSD 11.750 Alberta 
Price F.0.B. $229.50 Newsreel) ore 11.955 9:00 p.m. le _ RNF ry 
. ° w 6.150 ort 11.845\ 
Mail-A-Voice 7:00 p.m. Los Angeles KNBA 21.610 America) 9.5201 
Model BK-501. ‘“‘Letters’’ can be Folded (AFRS) KNBI 17.770 9:00 p.m. Kingston, ZQI 2.330 
and Mailed! Records magnetically on KCBR 15.330 (Sun. only?) Jamaica ‘ . 
coated paper discs. Self contained ampli- : KWIX 15.290 9:00 p.m. St. John's, VONH 5.970 
fier, mike, compact carrying case. Ready Via Honolulu KRHO 17.800 Newfoundland 
te record aad playbeck. 7:00 p.m. United Net- KCBF 17.850 9:00 p.m. Sydney, Nova CJCX 6.010 
For 110 volt, 60 cycle AC use... .$49.50 work, U.S.A. KWID _ 17.760 Scotia 
Twenty Recording Blanks....... 1.45 KNBX 115.340 9:20 p.m. St. John’s VONH 5.970 
WBOS 15.250 (irreg.) Newfoundland 
ALTEC LANSING KCBA_ 15.240 9:30 p.m. Delhi AIR 15.190 
WLWO 11.790 7.290 
WRUW _ 9.550 6.190 
7:00 p.m. Melbourne (To VLA9 21.600 9.670 
East U.S. and 11.760 
Canada) Bombay 6.150 
7:00 p.m. Moscow (To Radio 11.890V Madras 6.085 
North Centre 9.480 Calcutta 6.010 
America, 7.240V 9:30 p.m. London (GOS) GSB 9.510 
Moscow 7.300 GVY 11.955 
Newsreel) 7.360 10:00 p.m. Colombo, Radio 15.120 
603 DIA-CONE 15S-inch* Via Komsomolsk 15.230 Ceylon SEAC 6.075 
Model 604 DUPLEX. Full 2-way multi- Via Kiev 6.020 10:00 p.m. Colon, PanamaHPSK 6.005 
cellular speaker that reproduces the en- 7:08 p.m. Prague (to OLRSA 15.230 10:00 p.m. Quarry AFRS 2.390 
tire FM range, from 50 to 15,000 cycles, (irreg.) North America) Heights, 
without intermodulation or distortion. 7:15 p.m. Helsinki (Lah- OIX2 9.505V Canal Zone 
Model 603 DIA-CONE: (illustrated) Fol- (or 7:25 p.m.) ti), Finland 10:00 p.m. Honolulu KRHO _1T.800 
lows close at the heels of the Duplex in (To North OIx4 15.190 (AFRS) 
quality, but easier on your budget. 7:15 a nario oTc2 9. 768y 10:00 p.m. Sydney, Nova CJCX 6.010 
Model 600 DIA-CONE: Hich fidelity ina 719 p.m opoldville ¢ otia 
smaller-sized, lower Seteet pate. te — 10:00 p.m. Vapegeren, CBRX 6.160 
AMPLIFIERS: A comp.line of quality equip. merica »&. 
TRANSFORMERS: Input, interstage, and 7:15 p.m. Georgetown, ZFY 6.000 10:00 p.m. London (GOS, GSB 9.510 
output. Transmission range of 20-20,000 Br. Guiana Twenty- GSD 11.750 
cycles (+1 db). oo News Samed _— o— oits 
Models 603 and 600 employ the exclu- Bulletin : ews 3 
sive Dia-Cone principle, reproducing high 7:30 p.m Winnipeg, CKRX 11.720 GRH 9.825 
and low freq. from separate diaphragms. Manitoba ; GWA 6.125 
7:30 p.m. Moscow (To Radio 7.300 10:00 p.m. Melbourne VLGS 11.880 
North Centre 7.240V (To Forces) VLC9 17.840 
America) 9.480 VLAS 21.600 
Via Kiev 6.020 10:30 p.m. Paris (To RNF 9.550 
7:30 p.m. London (NAS, GWH 11.800 North 11.845V 
Radio GSC 9.580 America) 9.5291 
Newsreel) GRH 9.825 10:30 p.m. Delhi AIR 15.190 
GSL 6.110 21.510 
8:00 p.m. Los Angeles KNBA 21.610 17.830 
(AFRS) KNBI 17.770 15.160 
KCBR 15.330 11.870 
KWIX 15.290 10:45 p.m. Panama City HOXA 15.100 
Via Honolulu KRHO 17.800 11:00 p.m a KRHO 17.800 
8:00 p.m. United Net- KCBF 17.850 ( ) 
The CLARION MAGNETIC WIRE RE- . work, U.S.A. KNBX 15.340 11:00 p.m. Quarry AFRS 2.390 
CORDER Model A. One full hour of re- WBOS 15.250 Heights, 
cording. Full range fidelity in recording KCBA 15.240 Canal Zone 
and reproduction. Records from standard WLWO 11.790 11:00 p.m. London (GOS, GWA 6.125 
phono records, radio and microphone. KWID 9.570 followed by GRY 9.600 
\LL YOU NEED IS A RADIO OR AMPLI- WRUW 9.550 Home News GRX 9.690 
PIER. Model A (as illustrated) _W ith 8:00 p.m. St. John's VONH 5.970 from Britain GSB 9.510 
Crystal Mike, Spool of Wire, 40 K.C. Os- eee dl d at 11:05 GSD 11.750 
cillator, Schematic Diagrams, Instruction 8-00 state: p.m.) Gwo 9.625 
en: MEE vcene sca bees aan $97.50 p.m Querry AFRS = 2.380 GSN 11.820 
Additional Spools Wire......... 5.50 Heights, Canal 11:00 p.m. Colombo, Radio 15.120 
Write for Prices & Additional Information Zone : Ceylon SEAC 6.075 
SEND FOR OUR BARGAIN FLYER 8:00 p.m. Moscow (To Radio 7.300 11:00 p.m. Winnipeg, CKRO_ 6.150 
30% Deposit with C.0.D.’s North Centre 7.240V anitoba 
Many other items and specialties. QUAL- America, 9.480 11:15 p.m. London (GOS, GWA 6.125 
ITY SOUND & RECORDING EQUIPMENT. — Newsreel) nie Radio ' GRx 9.680 
CLARION SOUND ENGINEERING CO. = Sev ewasest) 510 
363 Victory Bivd., Staten Island 1, N. Y. 8:00 p.m. Colombo, Radio = 5.120 GSD 11.750 
Gibraltar 7-8033 Ceylon SEAC 6.075 GWO =: 9.638 
(BBC) 7.1851 (Continued on page 1 14) 
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RADIO NEWS 


BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept. 3N BUFFALO 3,N.Y. 


Generel Electric RT-1248 15-Tube Transmitter-Receiver SERVICEMEN 


TERRIFIC POWER (20 watts) on any 2 instantly Check This Column for Lowest Prices 
selected, easily pre A frequencies from 435 to 

500 Megacycles. Transmitter uses 5 tubes including on Quality Parts 

a Western Electric 316 A as final Receiver uses 

10 tubes including 955’s as first detector and oscilla TUBES: A warehouse full, including the new miniatures 
tor, and 3—7H7's as IF’s, with 4 slug-tuned 40 MC Order all types you need We'll try to supply you com 


pletely Special this month: Sylvania 6V6gt—3 for $2.00; 


IF transformers, plus a 7H7, 7E6’s, and 7F7's In RK-75 or 307 ansmitting tubes only $2.50 each; 6L6G 
addition unit contains 8 relays designed to operate 99¢: 6SD7_ (replaces 6SK7)—59e. 

any sort of external equipment when actuated by a POWER TRANSFORMERS Half-shell type, 110V 60 cy 
received signal from a similar set elsewhere. Orig- Centertapped HV winding. Specify either 2.5 or 6.3V fila 


5 , . ! nt when orderin 
inally designed for 12V operation, power supply is . lering 


telephone use as in a taxicab, or for any kind of re 
mote control applications as with drone airplanes 
Instructions and diagrams supplied for running the 
RT-1248 transmitter on either code or voice, and for 


ri or 4-5 tube sets—650V, 40MA, 5V & 2.5 or 6.3 $1.49 
not included, as it is a cinch for any amateur t oF 6 tube sets—650V, 45MA. 5V & 2.5 or 6.3V 1.7 
connect this unit for 110V AC, using any supply r 7 tube s« 675V, 5OMA. 5V & 2.5 or 6.3V 1.90 
capable of 400V DC at 135 MA. The ideal unit for or 7-8 tube sets—T0OV, TOMA, 5V & 6.3 or two 2.5.. 2.35 
or 11 tube sets—700V, 1OOMA,. 5V & 6.3 or two 2.5V 2.85 


§-15 tube sets: GOOV, ISOMA: 5V & 6.3V. 2.95 
NSFORMERS—AIl!l types in stock AUTO-TRANS.- 
down 220v to 


>; ° p . 
$1.95. FIL. TRANS.; 6 “- 8 Amp $1.98; Sv, 10 


Ox: 
=2> 
= 
m 
2 
a 
Z 


sing the receiver as either an AM or FM set As an Amy $1.98; Universal Output an 8 Watt—89c; 18 
using the receiver as eith o48 ta ge Watt $1.29; 30 Watt—$1.69. AUDIO TRANSFORMERS: 
FM set, the receiver section of the 1248 is capable of S. Plate to 8 Grid 1—79e: 8. Plate to PLP. Grids—79e: 
better results than almost any of the commercial FM Heavy Duty Class AB or B, P_P. inputs—$1.49; Midget Out 
sets on the market, largely as a result of the superb put for AC-DOC sets 69c; MIKE TRANSFORMER for T-17 
engineering and meticulous workmanship employed in Shure microphone, similar to UTC ouncer type—$2.00. 
: constructing the converter, oscillator and IF sections MICROPHONES ~All types, nationally rt brands. Bul 
Supplied in original cartons with 15 tubes. Your cost $29.95 ae qromal- $5.45: — pease = ny : Mike Jr.—60c; 
, é ‘ : . b . ° andy co—90c; La Mike—93e; Mikes, with 
10% less if orde oad in lots of 2 or more. If desired for marine or mobile use, the dyna- push to talk switch _— a ure 'T-17 
motor, which will work on either 12 or 24 V.D.C. and supply all power for the set, is ROENSERS — FAPER 1 TUBULAR 600 WV—.001—8e; 
; additional. — Be ; .005—8e ; .01—9e; .( 9¢e ; .05— 100 ;.1—10e;.25—23e; 
omy Hees scenes 5 36¢: ELECTROLYTICS: Smid. 200. 20e: 10mfd.  25v 
20¢; Omfd 150v—23e; 20/20mfd 150v—35e; 30/20mfd 
= ‘ a ; in 46c; 50mtd. 150v—43e; Smid, 475v—35e; lémfd 
BENDIX SCR-522—Very High Frequency Voice Transmitter-Receiver—100 to 156 MC This js one : 7 
ONDENSERS imfd, 600v-—49e; VARIABLE 
Job was good enough for the Joint Command to make it standard equipment In ae that CONDENSERS: ~ SOmmid'—@3e: 7.5-2pmmid. 1750. 
flew. even though each set cost the Gov’t $2500.00. Crystal Controlled and Amplitude Modu Extra long shaft Hammarlund—only 69c: Miniature Variable 
lated—High Transmitter Output and 3 Microvolt Receiver Sensitivity gave good communica conder 25mmfd 39c; 50mmfd 49c; 7T5mmfd 49e; 
tion up to 180 miles at high altitudes Receiver has 10 tubes and transmitter 7 tube in 1 S4e; 140mmfd.—69e. 
cluding 2—832’s. Furnished complete with 17 tubes, and D.C. Dynamotor power supply for PERMEABILITY TUNERS Aitractive slide-rule dial, com. 
12 or 24 volts. also remote control boxes and cable connectors. We include complete diagrams emmy “4 - ~ ote ee 8 x ~" Fy an- 
and instructions for the simple conversion of the 522 to full 110 Volt 60 Cycle operation. Your wa ene rechargeable 2 volt storage batteries for G.1 
cost—$44.50. $2.95. 


SPEAKERS. PM dynamic ae. 4” $1.55; 5° $1.55 6” 
$1.§ § $3.95; 10”°—$5.95: 12 $7.50 


General Electric 150-Watt Transmitter CRYSTAL aa ee oe 


> 26 
. PHONO. MOTORS 110V, 60 Cycle, with turntable 4.25. 
Cost the Government $1800.00. Now Only $44.50!!! HEADPHONES —lHichest quality Signal ¢ aie aie 
(Can be used by amateurs without any changes or modifications!) spons ibber ear cushion 1: cord and plug $1.00 
5 a bber covered patchcords with phone plug and socket 
This is the famous transmitter used in U. S . —— , —25c. 
Army bombers and gr nd stations during . . . RELAYS—Guardian SPST 12-24v, has heavy duty 15 Amp 
he w: Its de n d construction have Contacts—$1.25; Guardian 12 to 24v D.C. triple make, single 
the war t ( gn Li . ! i break relay, 5 for $3.75; Sigma.eupersensitive 2000 ohm D.C 
been proved in service, under all kinds of SPD ie ay May be adjusted to operate on less than I 
conditions, all over the world The entire M $2.50. 
frequency range is covered by mear of SELENIUM RECTIFIERS Dry disc type 1%” by 1”, 1.2 
seven plug-in tuning unit which are in- Amt mas mam. Swi tat e for converting DC relays to AC 
cluded Each unit has t own oscillator mn — ; ng + ouree in portable radios, converting 
. neters ( applications, and also may be used in low 
and power amplifier coils and condensers current argers—90c. 
and antenna tuning circuits ll designed to METER RECTIFIERS Full wave, may be used for replace- 
operate at top efficiency within its particular ment, ¢ nstruction of all types of test equipment 
frequency range Transmitter and acces $1.25, Half Ware 90. i aii: mae ; ms 
‘s are finishe black crackle, and the } 200, 300, 400, 500 ohm light duty—59e; 
sories are finished in bla , 200 ohm hvy. dty.—99c; 250 MA, 35 ohms DC rv Made 
milliammeter, voltmeter, and RI ammeter for T. S. Navy. Fully shielded—$1.95. 
are mounted on the front panel Here are LINE FILTERS—110V—each unit contains two 2 mfd. oll 
the specificatior FREQUENCY RANGE filled condensers ind a 15 amp, fron core choke, This filter 
200 to 500 KC and 1500 to 12,500. (Will y gh ~~ &. > ty as oll burner line filter, et 
operate on ten and twenty mete! and with PHONO AMPLIFIERS A real AC, 110V, 60 Cycle. 6 Watt 
light modif tior OSCILLATOR. Self-excited. thermo comper ted, and hand calibrated An p er su tal ‘ PA systems and pl hath. with. 
POWER AMPLIFIER: Neutralize cla ( tae using 211 tube and equipped with an t « r sformé r Complet with tube $12.95. 
tenna coupling cireuit which atche practically nv length antenna MODULATOR: Class PUBLIC ADDRESS AMPLIFIERS "25 Watts peak outp ) 
B ise tw 211 tube POWER SUPPLY: Supplied complete with dynamotor which tubes, separate controls for Microphone and l’hono Inputs, 
I h 1a00 It t oO MA yjlete instructior re furnished to operate set from $65.00 value for only $32.00. 
furt tsne 1UUU ve a d 4 npie . teas . WIRE—No. {8 POS) conductor parallel zipcord, brown 
110V AC SIZE: 21%x23x9% inch otal shipping weight, 250 Ibs., complete with all on spools—$5.25, 500’ spools—$9.95, No. 18 PO brown 
tube dynamotor power upply, seven tuning units, antenna tuning unit and the essential rayon covered parallel lampcord, 500’ spools—$12.25. No. 
connector plugs. These transmitters are priced to move fast; order today, and be the proud 18 SV round rubber covered double wire for wash machines 


va im cleaners, ete 2K spools—$6.95. Rubber covered 


> » fines , itz vable 
owner of one of the finest rigs obtainable ite aatiin 250° Spools—$25.00. All kinds hook-up wire te 


per ft trar sion | ine hm impedance RG&U, cut to 
any leng -, 8c per ft Single stranded conductor shielded 
Six Band Communications Receiver BC-348 R lead with brown rubber over shield, super special, $1.20 per 
100 ft $10.00 per 1000 ft. 
Peatur coverage f 200 to Bf and 1500 to 18 Ke a direct readir al with the fines , 
Featuring coverage from KC and 1500 to 1800 KC on a direct reading dial with the finest | PORTAGLE AIR COMPRESSOR—Attaches to any % H.P. 
vernier drive to be nd on any radio at an ‘ t v a En cep ‘ ame motor Just the thing for refinishing radio painting cars, 
—crystal filter—BFO with pitch control antenna compensation—standard six volt tubes Contains @ blowing out chassis, ete. 190 Ib. gauge and ‘oon type gun 
plate supply dynamotor in compartment within the handsome black crackle finish cabinet, the removal with , et of rubber hose I’ressure A table 
of which leaves plenty of room for installation of a 110V, 25 or 60 cycle power supply. These receivers to stay constant at any value 100 Ib Net price 
which make any civilian communications receiver priced under $200.00 look cheap and shabby by com 22.25 prepaid , : 


parison, are only $44.50. VPower supply kit for conversion to 110V, 25 or 60 Cycle is only $8.50 
additional 


Famous Collins Autotune Transmitter 
274 N COMMAND SETS, including 3 separate 6 tube superhet receivers, 2 separate transmitters, each 


with 4) watt utput, and a 24 V. dynamotor unit Sarzaill ice for all 6 pieces complete with TI is the well known unit used in Army and Navy planes 
lubes $39.95. that features automatic motor tuning of any of 11 front 
panel pre-selected frequencies up to 18,100 Ke as well as 

the manual tuning possible any time The transmitter op- 

ates on voice cw and MCW on all frequencies This 


Instrument Sargsine of a Lifetime!!! 


eautifully designed unit st un S13 final, and push-pull 
NEW BC-22! FREQUENCY METERS with calibratin nd calibration charts. A precision fre S11's 4s modulator, measure % x 13% x 11. and weighs 
quency standard that is use . inne sabi pplica . far ~ cory technician eaavianunem 70 Ths Estimated average power output is 150 Watts Plans 
amateur, and experimenter, at the vive-awa rice of oF $39.95 provided for easy I1v nversion Complete with 24y 


dynamotor & all tubes & connecto yn 139.95. 
RADAR OSCILLOSCOPES— Complete with 27 tubes including 5” eathode ray tubes—$39.95. Soasisaita a eae, ey Wenee 


RADAR RECEIVER INDICATOR OSCILLOSCOPES Complete with 29 tubes including 3” cathode ray 
tubes—$39.95. 


110 Volt Power Plant 


AIRCRAFT MARKER BEACON RECEIVER Complete with 3 tubes and sensitive relay to control ex irocs, Se Seep aupenater Cheese -cenmeted 8 geneeie alee 
ternal circuits from rece rt Is Just the receiver you have been waiting fc to control model itals. the ~~ " te rt for general service in hunting 
open doors from a distance Priced at only $4.95. lodges, cami or boats \ ft at $175.00 We can also 
AIRPLANE INTERCOM AMPLIFIER-Complete with 4 tubes in aluminum case— $4.95, uDI the above unit for the ame price with a direct 
‘ d 9 olt D.« rator in wi ! e we incluce 
bs« tel free our $2 \ D4 t 110 Volt ‘ 
BC-654 Transmitter-Receiver—Lrand new, complete with 200 Ke. calibrating ervysta ind 17 tubes converter which n also be used t uD 1lUV. A.C. trom 


$39.95. batteries or farm lighting plants. 


RADIOMEN’S HEADQUARTERS *%+ WORLD WIDE MAIL ORDER SERVICE!! 
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SIMPSON 
+215 
VOLT-OHM 
MILLIAMMETER 


5000 Ohms per Volt 
Resistance Ranges 
to 4 megohms 
Current Ranges 0- 
250 microamps to 

500 MA 

Voltage Ranges to 
5000 Volts 

D.B range minus 12 
to plus 3 

Can also be used 
as output meter 


$32.50 


Complete with Leads 


SUPREME 542 


4 DC Mil ranges 

DC Volt range from .| V. 
to 1500 V. 

4 resistance ranges .! 
Onm to 2 megs 

4 AC Volt 
Ranges .|! 


ranges of 
—6 to + 50 ' 
Built for Punish- 
j ment and Accuracy 


VOLOMETER +100 


Made by Electronics 

Measurement Corp. 

6 D.C. Volt 
Ranges 

0-3 to 6000 Volts 
(1000 Ohms 
per V.) 

6 AC Volt 
ranges (1000 
Ohms per V.) 

0-3 to 6000 Volts 

4 DC current ange 
0-.6 to 600 mils. 

3 Resistance ranges 0-3000 to 30 megohms 

4 D.B. ran 
—10 to a 8-20-34-48 $21.95 

Federal 100 MA Rectifiers Replace 29 
rectifier tubes. 

Instant Rectification Replaces Power 
Transformer in Voltage Doubler Cir- 
cuits. 

Technical gee nega Circuit 

tion with every order. 
oo $1.09 6-49 Seman $0.99 


BB. cccces 
In Stock — Immediate Delivery 


@ Famous Make 45 Volt battery for 


portables $1.35 
@ Ohmite 25 watt 15 ohm rheostat 59 


@ Ward-Leonard 25 watt 25 ohm 


q 
* 


rheostat 59 
@ 6.3-6 Amp Heavy duty filament 

ee 1.96 
® Clarostat 1000 Ohm V C -29 
@ Mica 5000 Volt Test .0039 mfd .29 
@ Mica 1200 Volt Test .01| mfd .29 
@ Mica 600 Volt Test .0! mfd 19 
@ DPST 12 amp. toggles 59 


($2 minimum order on above, item 


y ‘omplete tine of 
ng-Sol tubes Ri fer Manuals in 


if not rated, 
20% withorder, 


: ‘ 
and électrieontca Cer2 


Radio 


200 Greenwich St., N. Y. 7, N. Y. 
BEekman 3-2980-1 


(Cable Address) “MILOLECTRO NEW YORK” 


EST LOCATION CALL FREQ.* 
GSN 11.820 
GRF 12.095 
GRN 6.195 
GRY 9.600 
12 midnight Honolulu .- KRHO _17.800 
(AFRS) 
12 midnight Edmonton, VESAI 9.540 
Alberta 
12 midnight Vancouver,B.C.CBRX 6.160 
12 midnight Munich AFN 6.080 
(Frankfurt), 
Germany 
12:15 a.m. Melbourne (To VLG7 15.160 
West U.S.) VLC4 15.320 
VLA4 11.770 
(or VLA8 11.760) 
VLB9 9.615 
or VLB8 21.600) 
(To South VLC9 17.8401 
Africa) 
12:30 a.m. Brazzaville (To FZI 11.970 
West U.S. 9.440 
Australia, 
New Zealand) 
12:30 a.m. Delhi AIR 15.190 
15.169 
21.510 
11.870 
17.830 
12:30 a.m. Colombo, Radio 15.120 
Ceylon SEAC 6.075 
12:55 a.m. Winnipeg, CKRO 6.150 
Manitoba 
(Night Final) 
1:00 a.m. Singapore Radio 7.220 
Malaya 
1:00 a.m. Capetown, So 5.877V 
Africa (BBC) 
Johannesburg 6.007 
(BBC) 6.095 
.377 
1:09 a.m. Edmonton, VESAI 9.540 
Alberta 
1:00 a.m. Calgary, CFVP 6.030 
Alberta 
1:00 a.m. Vancouver,B.C.CBRX 6.160 
1:00 a.m. London (Euro- GRO 6.180 
pean rvice) 
1:00 a.m. London (GOS) GRF 12.095 
GWG 15.110 
GSD 11.750 
GST 21.550 
GSB 9.510 
GSF 15.140 
GWE 15.435 
GVO 17.730 
GSO 15.180 
GRY 9.600 
GRH 9.825 
GWA 6.125 
1:00 a.m. London (PS) GRX 9.690 
GSN 11.820 
GSP 15.310 
GVZ 9.649 
GRQ 18.025 
1:00 a.m. Melbourne VLR 9.540 
(BBC) 
1:30 a.m. Delhi AIR 15.190 
15.160 
21.510 
11.870 
17.830 
15.290 
Calcutta 9.530 
1:30 a.m. Rangoon, Radio 6.035 
Burma Rangoon 
1:30 a.m. London (PS, GRX 93.690 
Radio GSN 11.820 
Newsreel) GSP 15.310 
GVZ 9. 
GROQ 18.025 
1:30 a.m. Colombo, Radio 15.120 
Ceylon SEAC 6.075 
2:00 a.m. Edmonton, VESAI 9.540 
Alberta 
2:00 a.m. Hamburg, BFN 7.290 
Germany 
2:00 a.m. London (GOS, GRF 12.095 
At Dictation GWG 15.110 
Speed) GVT 21.750 
GSD 11.750 
CST 21.550 
GSB 9.510 
GSF 15.140 
GVO 17.730 
GSO 15.180 
GSV 17.810 
GRH 9.825 
GWA 6.125 
2:15 a.m. London GSA 6.059 
(European GRO 6.180 
Service) GWN 7.280 
GRI 9.410 
Gwo 9.625 
GSE 11.860 
2:39 a.m. Melbourne (To VLA9 21.600 
Britain) VLB3 11.770 
(Except Sat.) 
VLA4 11.770 
(Sat. only) 
VLC1O 21.680 
(Sat. only) 
2:45 a.m. Colombo, Radio 4.900 
Ceylon Colombo 
2:45 a.m. Wapegeren, CBRX 6.160 


EST LOCATION CALL FREQ.* 

3:00 a.m. Colombo, Cey- Radio 15.120 
lon (BBC) SEAC 6.075 

3:00 a.m. Perth (BBC) VLW3 11.830 

3:00 a.m. Delhi AIR . 

17.760 

9.670 

15.190 

15.290 

Bombay 9.630 

Madras 9.565 

3:00 a.m. London (GOS) GWG 15.110 
3:00 a.m. London (PS) GRX 9.690 
GRQ 18.025 

GRD 15.450 

GSN 11.820 

GSP 15.310 

GVs 21.710 

GVZ 9.640 

3:15 a.m. Salzburg, Aus- KOFA 7.220 
tria (AFRS) 

3:45 a.m. Singapore Radio 15.300 

Malaya 15.275 
1.735V 
6.770 

4:00 a.m. Komsomolsk, 9.565V 
U.S.S.R. 

4:00 a.m. Honolulu KRHO 9.650 
(AFRS) 

4:00 a.m. Melbourne VLB8 21.600 
(To Forces) VLA6 15.200 

VLC4 15.320 
VLG10 ‘11.760 

4:00 a.m. Melbourne VLR2 6.150 
(A.B.C.) VLH3 9.580 

4:00 a.m. Brisbane VLQ2 7.215 
(A.B.C.) 

4:00 a.m. Tokyo (AFRS) JLR 6.015 

4.880V 

4:30 a.m. Delhi AIR 21.510 

(or 5:00 a.m.) 15.169 

15.299 
11.879 

§:00 a.m. Saigon, Fr Radio 11.789 
Indo-China Saigon 4.810 

5:00 a.m. Shanghai XORA i11.695V 

5:00 a.m. Los Angeles KNBA 9.490 
(AFRS) KNBI 6.069 

KNBX 11.790 
KCBR 9.700 
KGEX 11.730 
Via Honolulu KRHO 9.659 
5:30 a.m. Manila KZRH $.640 
§:45a.m. Djokjakarta 12.002V 
(irreg.) (?), Java 

6:00 a.m. Los Angeles KGEI 9.539 
(AFRS) KCBA/’F 9.750 

6:09 a.m New York WNRA 18.160 

WNRE _15.280 
WNBI 17.750 
Wwoow 11.810 
Boston WRUA 15.130 
WBOS 15.210 

6:00 a.m. London (GOS, GSG 17.790 
followed by GSN 11.820 
Home News GSV 17.810 
from Britain GSd 21.530 
at 6:10 a.m.) GSH 21.470 

GRF 12.095 
GSO 15.180 
GSD 11.750 
GSI 15.260 
6:00 a.m. Georgetown, ZFY 6.000 
r. Guiana 
(BBC) 

6:00 a.m. Colombo, Cey- Radio 15.120 
lon (BBC) SEAC 6.075 

6:00 a.m. Shanghai XORA _11.695V 

(irreg.) 

6:00 a.m. Toronto, CFRX 6.070 
Ontario 

6:00 a.m. Hong Kong ZBW 9.540V 
(BBC) 

6:00 a.m. Melbourne VLB8 21.600 
(To Forces) VLA6 15.200 

6:00 a.m. Melbourne VLR2 6.150 
(A.B.C.) VLH3 9.580 

6:00 a.m. Brisbane VLQ2 7.215 
(A.B.C.) 

6.00 a.m. Perth (A.B.C.) VLW7 9.520 

6:00 a.m. Hanoi, Fr. Radio 9.660V 

(irreg.) Indo-China Viet Nam 

6:10 a.m. Melbourne VLB8 21.600 
(To Forces) VLA6 15.200 

6:15 a.m. Bangkok, SiamHS8PD 5.990V 

(irreg., may be 
5:15 a.m. now) 

6:15 a.m. Capetown, So. 9.608 
Africa 9.912 
Johannesburg 4.377 

6:30 a.m. Teheran, Iran EQB 6.155 

EPB 15.100 

6:30 a.m. Delhi (To AIR 17.830 
Africa and 15.190 
East Indies) 21.510 

11.870 
Calcutta 6.010 
6:30 a.m. Singapore Radio 15.300 
Malaya 15.275 
11.735V 
-770 

6:30 a.m. China (Shang- XMTA_ 12.215V 
hai or Yenang?) 

6:45 a.m. London (FES) GVP 17.700 

GRZ 21.640 
GRH 9.825 


RADIO NEWS 


Call those of your customers who own fine radios—people to whom you 
have sold radios or homes in which you have serviced radios. Tell them 
you have a speaker that will make their old sets sound as fine as 
any brilliant 1947 model. Arrange to demonstrate this Altec Lansing 
speaker* in their homes. Suggest that they invite neighbors and 
friends to witness the amazing demonstration. The Altec Lansing 
Dia-Cone wili so greatly improve tone quality and performance that 
further sales talk will be unnecessary. 


Model 600 Dia-Cone 12-inch speaker 


* Designed for installation in those fine sets where ultra-high fidelity sound repro- 
duction is desired. This speaker employs the exclusive Dia-Cone principle, repro- 
ducing high and low frequencies from separate diaphragms. 


ASK YOUR JOBBER ABOUT AVAILABILITY OF THIS SPEAKER. 
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FOR THE FINEST IN BROADCAST RECEPTION 
THE COLLINS 25-C BAND PASS 


HIGH FIDELITY TUNER 


BETTER 
THAN 
20 KC = 
BAND WIDTH FILTER 
* * 
DELAYED, 550—1600 
AMPLIFIED KC 
A.V.C. COVERAGE 
e . 
VOLTAGE 8 TUBE 
REGULATED CIRCUIT 
POWER 
SUPPLY 


DELIVERY OF THE 25-C FROM STOCK 


Watch for Our Custom High-Fidelity FM and FM-AM Tuners 


We have a complete line of Speech Input Equipment 
for FM Broadcasters and Recording Studios 


COLLINS AUDIO PRODUCTS CO. 


126 PARK ST. 


WESTFIELD, N. J. 


Low Cost 
Precision 


Bridge type construc- 
tion assures rugged- 
ness and continued 


NSTRUMENTS 


accuracy. 


Manufacturers who use large quantities 


METERS 


2” and 3” 


of meters are continually swinging over 
to DALE Instruments. In addition to our 
standard models, we also build meters 
to your specifications. Special dials— 
Special cases. PROMPT deliveries. You 
may depend upon our delivery prom- 
ises. Prices you want to pay. 


SQUARE 


DALE Instruments—Div. of ELECTRONIC DEVELOPMENT CO. 


OMAHA, NEBRASKA 


4412 N. 23RD ST. 


42” Rectangular 


U.S.A. 


REPAIRMEN AND MANUFACTURERS 
GUARANTEED! RADIO TUBES! 


Miniature 3 Way Portable Kits 1R5, 1T4, 
185, 3Q4, 117Z3 
Miniature 12 Volt Kits 
12BE6 Replacing 12SA7 
12BA6 Replacing 12SK7 
12AT6 Replacing 128Q7 
35W4 Replacing 3525 
50B5 Replacing 50L6 
G.T. 12 Volt Kits 
12SA7 12SQ7 1t2SF7 1t2A6 or 50L6 3525 
LARGE QUANTITY OF FOLLOWING TYPES 
3Q5 6SK7 6K6 6F6 6G6 6P5 6SJ7 32L7 


Send list of requirements of tubes not listed 


LE-HI ELECTRICAL COMPANY 
Newark 4, N. J. 


HUMBOLDT HUMBOLDT 
5-3530 Dept. RN-100 5-3531 
116 


ECONOMICAL 
PERMANENT 
INSTANTANEOUS 
PLAY-BACK 


Longtime (up to! 2 hours) Conference 
& Telephone Recordings onSafety Film 
Models for Dictation “TALKIES” 


MILES REPRODUCER CO.iwc. 812 BROADWAY.N.Y.3 RN- 


RADIO COURSES 


Servicing, Broadcast Engineering, Commercial Operating, 
Television 
INDIVIDUAL LABORATORY WORK!—LEARN BY DOING! 
DAY AND EVENING CLASSES 
Approved by the Maryland State Department of 
Education and the Veterans Administration 
FREE TO VETS—TEXTBOOKS, TOOLS, TEST SET 
Write for Bulletin 
BALTIMORE TECHNICAL INSTITUTE 
1425 Eutaw Place—Dept. R, Baltimore 17, Maryland 


Markets 


from page 62) 


Farm 


(Continued 


An _ indication to the possibl 

consumption of electricity on farms 
night be found in Benton County 

Iowa. This relatively prosperous 
county has had power-line service t 
a large percentage of its farms foi 
several years. The monthly consump- 
tion of rural electricity users in that 
county is 462 kilowatt hours each. And 
even in this county, users indicate that 
they are not using as many appliances 
as they would like, or will be using 
once equipment becomes available. 
Many Benton County farm homemak- 
ers, for example, are anxiously await- 
ing the day when they can replace the 
old cob burner in the kitchen with a 
fancy new electric range. 

In spite of the most optimistic esti- 
mates of possible farm consumption, 
many farmers now find their original 
wiring installations are already falling 
far short of carrying the load—both 
in the home and around the farm 
buildings. Right now, thousands of 
farmers are having their service in- 
stallations revamped—heavier wire, 
more circuits, more power outlets. 
They find needs for electric power that 
they never dreamed of when electric- 
ity first came to their farms. 

Then they were thinking of electric 
lights, a few small motors, and house- 
hold gadgets—maybe even an electric 
refrigerator. Nowdays, they’re think- 
ing about large motors on the elevato1 
and feed grinder, a milk cooler, weld- 
ing equipment, ventilating systems 
and artificial drying for hay and grain 
crops. And the good woman is think- 
ing about electric ranges, automatic 
water heaters and freezer-storage cab- 
inets. 

If the figures of the Iowa survey are 

(Continued on page 120) 
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DIAL POINTER ON 
PORTABLE RADIO 


OME portable radios do not have a 
J dial lamp and use a white line on a 
disk behind a translucent dial face. 

This white line fades out in time 
making station identification difficult. 

A narrow strip of white adhesive tape 
placed in the position of the original 
white line is easy to see and makes dial- 
a >. ae eee | Oo? 


RADIO NEWS 


LET THESE WAA DISTRIBUTORS HELP YQgu 


The War Assets Administration has appointed 
a representative group of competent well estab- 
lished distributors to help dispose of war- 
surplus electronic tubes and equipment. We 
suggest that you get in touch with the distrib- 
utor nearest you. He will know the items avail- 
able and how they can aid in solving your 


electronic problems. 


Ne ee ee ee 
ee ee ee ee ee ee ee eB ees 


Here is an up-to-date list of 
WAA approved distributors. 


BOSTON, MASS. 


oy 


cee ‘ 
~. ppt SaaS eS 


Automatic Radio Mfg. Co., Inc. 
Technical Apparatus Co. 


BUCHANAN, MICH. 
Electro-Voice, Inc. 
CANTON, MASS. 
Tobe Deutschmann Corp. 


CHICAGO, ILL. 
American Condenser Co. 


122 Brookline Ave 
165 Washington S 


Carroll & Cecil Sts. 


863 Washington St. 


4410 Ravenswood Ave. 


125 W. Ohio St. 


in lt nae 


Majestic Radio & Television Corp. 
EMPORIUM, PENN. 

Sylvania Electric Products, Inc. 
FORT WAYNE, IND. 

Essex Wire Corp. 
LOS ANGELES, CALIF. 

Cole Instrument Co. 

Hoffman Radio Corp. 
NEWARK, N. J. 

Standard Arcturus Corp. 

Tung-Sol Lamp Works, Inc. 
NEW YORK, N. Y. 


Communication Measurements Laboratory 
Electronic Corp. of America 


1601 Wall St. 


1320 S. Grand Ave. 
3761 S. Hill St. 


99 Sussex Ave. 
95—B8th Ave. 


120 Greenwich St. 
353 W. 48th Sr. 


Emerson Radio & Phonograph Corp. 76—h Ave. 

Hammarlund Mfg. Co., Inc. 460 W. 34th Sr. 

Newark Electric Co., Inc. 242 W. 55th Sr. 

orrice oF Yr DISPOSAL Smith-Meeker Engineering Co. 125 Barclay St. 


SALEM, MASS. 

Hytron Radio & Electronics Corp. 
SCHENECTADY, N. Y. 

General Electric Co 


WASECA, MINN. 
E. F. Johnson Co. 


76 LaFayette Sr. 


ADMINISTRATION 


425 Seovend BNW. Weshingros 25.0 C. 


Bidg. 267, 1 River Rd. 


206—2nd Ave., S. W. 
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Guild a TELEVISION 


F you are unable to leave home to go 

to a resident school, N.Y.T-.I. of 
N.J. can supply you with all the 
parts to build a television chassis in your 
own home. You will be supplied with 
exactly the same instructions and direc- 
tions with which the school’s resident 
students are equipped, when they reach 
the stage in their training that calls for 
television set construction. If you already 
have a sound radio background, with 
experience in building radio receivers, 
you will be surprised to find how much 
you can learn about television by study- 

| ing the directions, and building this set. 


N.Y.T.I. of N.J. is one of America’s 
leading resident schools in television 
for men seeking dependable, thorough, 
up-to-the-minute training in the various 
fields of radio and television. 


The schooling offered by N.Y.T.I. of 
N.J. is particularly useful to those who 
recognize the high-earning possibilities 
of technical training in radio and tele- 
vision and are willing to tackle the class 
and laboratory work offered. 


A grammar school education definite- 
ly is required. Moreover, N.Y.T.I. of 
N.J. requires that a student be earnest, 


Yi 


ct viewing tele 


dire 


1 can build 


4 


sincere and radio-minded. Students 
without proper mathematical —back- 
grounds are taught the radio and televi- 


\ ‘ chassis similar 
to the one | pictured sion mathematics and theory they need. 
above complete wit! 7 os 
ill tubes, i - , 
S ees A considerable number of out-of- 
ture tube ight 
own home by ft 
care illy the ex 
truct sent to } Bob Cohen, shown 
by t famous telev checking the television 
n school, locate set he has built, to ‘ 
square in the HEART make sure there are no ; 
of America’s televisi engineering inac 
manutacturing an « cies \ 
broadcastin st ” Ks. 
Mail the coupon on the 


Here is le 
typical scene 
showing an in 
structor checking the construction 
completed by the two students in 


the bac kg round. 


THE COUPON TO GET FULL 


RADIO NEWS 


SET Right i Your Cun Home! 


state students attend the school because of its excellent, 
practical type of radio and television courses, so difficult to 
get anywhere else. Living quarters are obtainable by single 
students. Married students are requested not to bring their 
families until they can find suitable accommodations for 
them. 


You Put Into Practice Everything You Learn 


Students at N.Y.T.I. of N.J. particularly like the way 
the school puts into practice what it teaches. You may actu- 
ally build a 17-tube television chassis. You also help build 
as many as 7 radio receivers of different types, a total of 
75 electronic educational devices. Class study and labo- 
ratory study, in the proper combination, increase interest— 


and your hands get as smart as your head. 


A 17-tube, experimental, television chassis may be built 
by all resident students of television, and may be kept as 
their own property, if they so choose. 


Located in the Heart of the Radio, 
Electronic and Television Industry 
The New York Technical Institute of New Jersey is in 
Newark, N. J., 


(only 20 minutes from Broadway by subway or train) 


just across the river from New York City 


The school is located in the heart of America’s great radio 
and television industry. Such leading television, radio and 
R.C.A., Western 


uMont, Federal, Westinghouse and Edison are nearby 
DuMont, Federal, Westing! 1 Ed by 


electronics manufacturers as Electric, 
This means that the school offers numerous advantages, 


as it is in touch with the most recent dev clopments. 


Highly qualified television and radio instructors are 
here in abundance. Equipment is easier to get. Television 
students are offered exceptional advantages in this great 
electronic center. 


Coupon Brings Full Information — FREE 


The school issues a special Bulletin which illustrates and 
describes its truly exceptional laboratory facilities and 
equipment. This Bulletin also describes classes that may be 
attended, housing conditions, costs, hours, etc. If you are 
interested in Television—you will want to read this Bulletin 
You can have it free, merely by mailing the coupon at right 


The school will also be happy to send you complete in- 
formation about the television kits and directions which 
are now available to you if you desire to build your own 
television chassis at home. 


Just fill out the coupon at right and mail it NOW to: 
New York Technical Institute of New Jersey, Dept. 1B, 
158 Market Street, Newark, N. ]. 


INFORMATION “free 
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Instructor demonstrating 
theory of light in connection 
of 
tems used in projection type 


with study »ptical sys- 


television receivers. 


Big picture tele 
sion, 16”x2 144", 


« 


Standard laboratory type test pattern used for testing all types of 
television transmitters and receivers. (You can see it at N.Y.T.1. of N.J.) 
. 


gee eS See eee a eee wees eeseawe 


New York Technical Institute of New Jersey, Dept. 1B 
158 Market Street, Newark, New Jersey 


I 

i 

[] Check here if you wish to receive the Special FREE Bulletin describ- J 

ing the resident school of the New York Technical Institute of New Jersey i 
located in Newark, N. J.—including its facilities, equipment, courses 

offered, costs, hours, etc. 1 

[-] Check here if you wish complete information about building a tele ] 

vision chassis in your own home 

[-_] Check here if you are a War Veteran. i 
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Address 


Zone 
(if any) State ee 
(N.Y.T.L. of N.J. employs no salesmen to call.) a 


City 


THE BUYS OF THE MONTH 


FIELD MIKE 


_ SIG. CORPS T-21B 


© 2 Tube res-coupled Amp. 
® Condenser Mike 

| © Remote Control Relay 
* 


Rugged Construction 
IELD ARTII LERY microphone 
g. Corps type T-21B designed to 
n the fleld in com- 
geometric pattern for the 

f determining range and 
ntensity and direction of gunfire. 
Internal 2 stage re coupled amp 

* and I type **32"" 
tained relay controls 

i t t from remote point 
on applying “RB” volt. Condenser 

ond at detonation freqs. 

conde, explosion 
safety equip 
Dim. 7” dia, X 
All units brand new 


© arranged 


IDEAL for use 


lis, H Diagrar ipplied 
(Jess tubes) in sealed cartons 


your cost *23,50 


IN LOTS OF 10 $19.50 EA. 


HIGH 
VOLTAGE 
KIT 


2500 V. DC 
Up to 50 MA. 


14° 


In Lots of 10 


$]250 


Contains following t of three hermetically 
ed component made by outstanding mfrs 

l «a Trans. Pri.-115 V 60 V, See. 3000 V-50 
MA 

1 « Tran Pri.-115 V @Q¥, f V & 2.5 

I Hli-in 
F Conden er, oil 3 sec.-.2 mfd. ea. 4006 
\ "De Ww. 
———— 
RACON—Dwarf Type 


Excellent for Paging, Marine, 
Handy-Talkies, Etc. 


wy, OF 10 
25 
15 Ea. 
e +5 — iver t—15 Ohm Impedance 
e Non ee - Waterproot last proof 
@ Tru pet lz long o” Mouth 
> 
805's JAN Approved. Boxed -- $5.95 
> 
AMERTRAN SILCOR— ~3-87 1—Hi- Fidelity 
Output Tra .- 3% Ol ohms to vari- 
pped J and se D gra Furnished) 
Fact aa eae $1.50 
In I r PGR sv coseveetacioecteoes 1.25 
0-200 MILLIAMMETER SQUARE 
BW. Be sceccecscccneskscece coeveseces $2.95 
Be’ ff fF rere 2.6 
DYNAMIC 100-12 25 ohms—Ti 1 Output. Use 
h ar ! iple ne t t itu ged 
1 i ' x1l%& 
DAGN . icnsnenbadeesds connoadin $1.50 
! ‘ Kact 1.25 
Soc KETS—829—832 CERAMIC “WAFER. 
Svressecoceooccceess Oc 
in P ts of ] BOG. cecccceccocesecccess Oc 
1.F."s 0 M.C "SHIELDED x\%"x\%” Slug 
rele r.M Use h interstage coupling 
I (d am pplied Fach 50c 
of ] MOOR. cececcecccconcoeesees 40c 
> 
f PM a. 1.47 oz. slug Less Output 
lrar of 25 BOCN.ccces 1 
SERVICE S SPECIALS 
f MFO—250 V. Tubulars C-D. Metal Cased (in 
SG GE BEG, “BOGMs ons cdecbhinnsesasscns --20c 
5 4 gee V. Tubulars. Metal Cased (in Lots 
fl eee 25c 
4” Overall (in 


MINIATURE TUBE SHIELDS. } 
l ae rrr 
MERCHANDISI Fl GUARANTEED 

Nf Oy 


ALL 


LLY 


Deposit w th « de Balance 
All Orde F.0.B., N. Y¥. 


KELVIN ELECTRONICS 


74 Cortlandt Street, New York 7, N. Y. 


c.0.D, 
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any indication, there’s a billion dollar 
business waiting for radio and ap- 
pliance dealers in that one state alone. 
And, incidentally, those figures should 
be onan reliable as an indication of 
farmers’ buying intentions. They were 
carefully checked by the Statistical 
Laboratory at Iowa State College 
which operates in cooperation with 
the Bureau of Agricultural Economics. 
To that billion dollars add the poten- 
tial business from 47 other states and 


what it adds up to is not peanuts! 
Then there is normal replacement 
business to think about. 


Four electrical appliances far out- 
shadow all others in terms of popu- 
larity, the Iowa survey shows. When 
the juice is turned on the first things 
the family buys are a radio and a 
washing machine, an iron and an 
electric refrigerator. 

A radio is No. 1 in popularity. In 
Iowa 96% of all farm families with 
electricity have radios. Some families 
have more than one receiver and a 
radio in the dairy barn is not uncom- 


mon. About 14% of the families said 
they intend to purchase new radios 
soon. While you occasionally see a 


swanky console model receiver in farm 
homes—most of them can be classed 
in the low priced bracket. 

An electric washer is more popu- 
lar even than an electric iron. More 
than 94% of the farm families sur- 
veyed have electric washers. Many 
of these are older machines which 
have been converted to electric power 


by the replacement of the gasoline 
motor with a quarter-horse electric 
job. Today one farm family out of 


every 10 which has highline power is 
in the market for a new washer. 
However nearly all farm homemak- 
ers have an electric iron to go with 
their washer—87.6°% of all electrified 
farm homes. Here again, more than 


one farm housewife out of every 10 
wants a new iron. Chances are she 
has the nickels and dimes stored away 
for its purchase—in the teapot on the 
top cupboard shelf. 

The first really good sized cash lay- 
out for electrical equipment goes for 


a refrigerator. Over two-thirds of 
the families with current available 
have refrigerators. The other 29.5% 


are going to buy them as fast as they 
come off the assembly lines. Refrig- 
erators for farm families run a little 
larger in size than those the average 
city dweller buys. A 9-cubic foot box 
is not uncommon. Most folks, how- 
ever, Wish they had purchased a larger 
refrigerator than they did. Shopping 
for groceries is largely a once-a-week 
job for the average farm housewife. 
So the refrigerator should be large 
enough to store a week’s supply of 
perishables. There are more mouths 
to feed and it takes more to fill 
them up. 

Home-freezer-lockers? Probably 
the sale of this much talked and pro- 
moted postwar dream will come a 
little slower than most manufacturers 
realize. Nearly every farm family 
would like to have one, it’s true. But 
there are so many other things that 
they would like to have that the 
freezer storage case will have to wait 
for a while. Furthermore, farm fam- 
ilies being rather shrewd and some- 
times conservative—would just as soon 
have their city cousins try them out 
first. The cost—both initial and op- 
erational—looks a little high to a 
lot of folks, too. In Iowa about one 
farm home in 200 now has a home 
locker and about one family in 15 
indicated they hope to purchase one. 
One appliance dealer in eastern Iowa 


kept a list of people who made in- 
quiries for lockers during the war 
years. He had 125 people on that 


Charles Golenpaul of Aerovox, Sam Poncher of Newark Electric, and Margaret McGowan 


of the Show Staff draw the slips which assigned 158 
in the exhibition 
Electronic Equipment Show to be held at Hotel Stevens 


¥ 


10 half-booths which will be used 


Cnad 


manufacturers’ booths and the 
hall at the Radio Parts and 
in Chicago, May llth to 16th. 
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> 
Modulation Transformer 


SPECIALLY 
PRICED AT > 495 
We have a real valueiaa transformer. This item, 
made by RCA TO SROADCAST. SPECIFICATIONS, is 
conservatively rated at 550 Watt audie te modulate that sew 
| with protective flashever 


Westinghouse meter, 0-1 
MA movement, 2" round 
case, scale calibrated 
0-140 and 0-500. in- 
cludes mounting hard- 
ware. Cat. No. M-101. 


$995 


TUNING UNIT 


Tuning unit BC 375. Approx. 65 MMFD 
cond., coils, RF chokes, dials, assid. 
mica condensers 
2500 WVDC, over 
$50.00 in parts. 
Cat. No. TU-101. 


SAV E! 


ON THESE AND THOU 
OTHER BARGAINS IN S 


IMMEDI 


Something You Can't Be Without 


NE en nn my m0. P10 


PIN germamenegapaps 
miniature 49c 


MICA CAPACITATOR 
SieSteeve: 49 
Cat. Ne. RT-101 c 


IF TRANSFORMER 
mounted ia atuminum 


30MC IF TRANSFORMER 
30 MC IF transformer in 
29¢ 


square aluminum can, silver 
Genpedtuned-—-Eiet. tan. 6-28. 


SA 
TO 


NDS OF 
CK FOR 


TE DELIVERY 


Butterfly Condensers 


ideal for high frequency work. 


A—frequeacy range 16 te 300 megacycies to be aed 
$55 tubes. Cat. Ne. BC-1 


boop ry hee Ted seen enmeetes © Se 
Goorkned tube. Cat. Ne 


Sockets part of 
assembly on 
both. 


95 cs 


Order by Catalog Numbers! 


Western Electric meter, 4° 
round, rero center, 0-4 MA 
each side. Cat. No. M-102. 


$395 


PHOTO FLASH TUBE 


Photo Flesh Tube. High speed photo 


flash tube, 


put. Stops all action. ig- 


beck of bulb. 10,000 $995 DYNAMOTOR ¢ 
flashes. Diograms fur- Power supply—inputs 6 or 12 V, output 
nished on request. Your ‘cost 500 VDC at 160 MA, mounted on box 


Cat. No, PF-101. 


Receiver and Transmitter 


SCR-522 USED 
160-086 OAC coceiver ang OPE ened. 


transmitter complete with $99% 


18 tubes. Cat. No, RT-10 


Write for FREE Bulletin 


HERSHEL RALYO CO. 


DETROIT 8, MICHIGAN 


March, 1947 


SHALLCROSS ACRA-OHM 
= WIRE WOUND RESISTORS 


CONDENSERS CHOKES 
“yo wre, “wours cost | | Eherdomeentuy 0M chote— 5 ¢ 
C110 soooon *3%5 
cis 3 «oon *4% ——eere $14 49 
cuz » wooon 44¢ Thorderson 12 HY 25 M choke— 39c 
C13 4 sooon 49¢ 
cis 8 soon 95c¢ ——eeee $495 
cis 2 600 O% 49c =—_ 
VARIABLE CONDENSERS Thordarson T48003 
100 MMFD variable APC type— 59% by ey ig 
SO cntabie APC type— 5% 1 54% square 
Cat. No. T-22. 25¢ crackle case, Cat. Ne. FC- 
Sa WM 30¢ i 
$ 5 . 


Filament Transformers 


Thordarson 6.3 V—4 amps., 6.3 V—4.5 amg. 


9.7 V—5S amp., pri. 110 ¥ AC 25 
or 60 cy—Cat. No. FT-11 $] 95 


Thordarson pri. 110 V 60 cy.—see. ¢ 49 
6.3 V6 A, CT—Cat. No. FT-12 ] P 
Taran 8 10 v 6 cy. pr a. 1—25V 
ACT, ¥ ins. sec. 4 

125 A, TwoSV3A;6.3¥1 r-$4,95 
Cat. No. FT-13 ° 


All Orders F.O.B. Detroit 


ieee sine IW 

$9,000 chm 70,008 oh 

ieee wine soe 
crmmeercert! ites iaiae oe 
internal thermocoupie, in Hype 000,000 che 3 for $1.00 
pe anew A bonbwate. 1 MEG. .89c 

SELSYN MOTORS 
The ideal way of indicating the p of 


$995 


nished.—Cat 
100. 


rotary beams, wind indicator, ete. (400 
cycle). Line cord and 
instructions for 110 
VAC seqeene - 


= $395 


12,000,000 tumens light ovt- 


Govt. surplus. 


Cat. No. RT-102. 


5249 GRAND RIVER 


with circuit breakers, 


Transmitter and Recciver 
Has been widely used on the 144 MC 
band. Shipping wt. 100 ibs. U. 5S. 


- price, less tubes and 
power transformer. 


$995 


Your 


14% 


20% DEPOSIT REQUIRED ON Alt C.0.D. ORDERS 


R.L.T. 
TUBE TESTER 


= Snes 
and leakages. @ Tes: 


mica capes ner $4 O95 


(trectoes emt barCat Cat. Ne. TT-1 


* Ass. 
Car, Ne cas : ensers Per 100 
* Wofer sock 
Cat. a 


~ 
— 
ee 
“= 


te 117 V. © Tests shorts ayn 
ts individual sectiens.e AT ONLY 


POWER 


CHOOSE 


MADE BY THE MAKERS 


or ramous WEBSTER 
AUTOMATIC RECORD 
CHANGERS 


weosten fy 


£610 


122 


BLOOMINGOALE 
, CHICAGO 39, ILLINOIS 


Jj ve »f Continuous Succe 


, . on 


4 


u 


tulManufact 


CHICAGO 


AVE 


list. A few weeks ago his manufac- 
turer queried as to how many of 
the new appliances he could use im- 
mediately. He got out his list of 
potential customers and started call- 


ing them on the telephone. How 
many people do you suppose were 
ready to place an order? Not one! 


High on the homemaker’s priority 
list are a toaster and a vacuum 
cleaner. Of the homes where elec- 
tricity is now available, you'll find a 


toaster in 58% of them; a vacuum 
cleaner in 42%. It would seem that 
the vacuum cleaner salesman will 


have a lot of places to sell his wares. 
Nearly one farm family in four wants 
to buy one. 

About one family in four has a 
water system with an electric pump. 
Another 18% plan to install them 
just as soon as they are available. 

The automatic water heater busi- 
ness should also be good. Only 1 
family in 20 now has one in opera- 


tion, but 14% have indicated they 
intend to make such a purchase soon. 

One electrified farm home in 10 
has an electric range. But if farm 
women have their way there will be 
an electric range in one out of four 
farm homes. 


Other items that the farm home- 
maker has her eye on are ironers, 
sewing machines, waffle irons, coffee 


makers, heating pads, clocks, and au- 
tomatic furnaces. In fact, a door-to- 
door salesman should be able to make 
a sale for each of the items in one 
out of 10 calls. 

Farm homemakers haven't thought 
too much about such items as dish- 
washers. They seem quite a luxury 
to her as yet. She is still trying to 
get used to the convenience of such 
things as push-button lighting and 
not having to fight a balky gasoline 
engine when she washes. 

When it comes to the farm produc- 
tion side of the picture, chick brood- 


FCC PRELIMINARY PROPOSAL 
REGARDING THE CITIZENS’ BAND 


pps Federal Communications Com- 
mission is interested in securing the 
cooperation of manufacturers and oth- 
ers in preparing technical requirements 
for equipment to be used in the Citi- 
zens’ Radiocommunication Service. 

The Commission proposes, through 
subsequent regulations to be adopted, 
that the 460-470 me. band be used as 
follows: 460-462 me., Class A stations at 
fixed locations exclusively; 462-468 mce., 
Class A and Class B stations; 468-470 
me. Class A stations exclusively. It is 
proposed that Class A stations be per- 
mitted a frequency tolerance of .02 per- 
cent, whereas Class B stations would be 
given much wider latitude with a per- 
missible tolerance of .2 per-cent. All 
Class B transmitters, however, would 
be initially adjusted by the manufac- 
turer or the individual builder of com- 
posite equipment to operate within .2 
per-cent of the center-band frequency 
of 465 me. 

Controls for adjustment of the car- 
rier frequency of the transmitter shall 
not be accessible from the exterior of 
any unit unless such accessibility is 
specifically approved by the Commis- 
sion. 

Class A transmitters shall be de- 
signed, constructed, and adjusted by 
the manufacturer to operate on a fre- 
quency or frequencies within the band 
160-470 me. subject to the condition 
that the communication band shall not 
at any time extend beyond the limits 
of the 460-470 me. band. Under all con- 
ditions of use in the Citizens’ Radio- 
communication Service, the transmit- 
ter shall be inherently incapable of 
emitting electromagnetic waves of in- 


terference field strength outside the 
band 460-470 me. 
Class B transmitters shall be de- 


signed, constructed, and adjusted by 
the manufacturer to operate initially, 
under average conditions, within .2 per- 
cent of the frequency 465 me. Under all 
conditions of use in the Citizens’ Ra- 
diocommunication Service, the trans- 
mitter shall be inherently incapable of 
emitting electromagnetic waves of in- 
terference field strength outside the 
band 462-468 me. 


The operating frequency at any time 
during the period of test shall not de- 
viate more than .02 per-cent for Class A 
transmitters or more than .2 per-cent 
for Class B transmitters from the op- 
erating frequency measured as soon as 
possible during the initial period of test 
operation, under any or all of the fol- 


lowing test conditions: gradual and 
sudden ambient temperature varia- 


tions from 0 to 150 degrees F.; baro- 
metric pressure variations correspond- 
ing to those from sea level to 12,000 feet 
above Sea level; relative ambient hu- 
midity from 5 to 95 per-cent; atmos- 
phere containing high saline content 
such as encountered on oceans; move- 
ment of objects in the immediate vi- 
cinity of the equipment under test; 
power supply voltage variations nor- 
mally encountered under actual op- 
erating conditions; length of test pe- 
riods to be equivalent to those which 
will be encountered under the most 
severe conditions of operation for which 
the unit may be used. 

The transmitting equipment shall be 
inherently incapable of operating at a 
power input of more than 50 watts to 
the anode (plate) circuit of the electron 
tube or tubes which supply energy to 
the radiating system. 

The transmitter shall not be capable 
of producing emissions of any type oth- 
er than A-0, A-1l, A-2, A-3, A-4 or FM 
unless it is shown after operation under 
an experimental license that another 
type of emission is necessary for a 
definite purpose in the Citizens’ Radio- 
communication Service. 

When radiating amplitude-modulat- 
ed waves of any type, the percentage of 
modulation shall not exceed 100 at any 
time. 

When radiating any type of author- 
ized emission, including FM emission, 
the communication band of the emit- 
ted waves shall not exceed .2 me. 

Controls for any adjustment of the 
receiver which might result, due to 
improper adjustment thereof, in the 
radiation of interfering emissions 
should not be accessible from the ex- 
terior of any unit. 
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Super Values! | RADIO—FM—TELEVISION—AND I @ 
UNIVERSAL AC-DC . ot Deol for Redie Bae ° 
A Perfect Deal for Radio Repairmen— 
Frequency 2-30MC a Amoteurs ond Experimenters i € 
PREPARED KITS g 25 pounds of surplus includes: 
7 el Motor Chassis e Transforme: . 
Build Your Own— pet we ae > 
a . O1IS 
-@ RECEIVER-TRANSMITTER- B . Relay eSub Assem- J e 
. AMPLIFIER B + Condensers blies , 
e t e Resistors eW re | a 
BUILD A RECEIVER! 5c Hardware, ete., ete, ,e 
* COMPARE THESE VALUES Kit tncledes: WORTH AT LEAST 25 Ib e 
Indus 1 Ter al Board 14 Pole 612x @ 1 Chassis 5x334x3 @ 2 Tubes 1-12 SN7 1-6 ' $50.00 Ss a 
ae Ea $ 0.25 @ 2 Octal Sockets 7 ’ 
T < x ¢ < S « re I t : -0S @ 2 Condensers 100 MMFD @ 1 Condenser 330 MMFD i Phe ame as above : cs 
e ing Ex ft \ pe @ 1 RF Choke 2.5 M.H @ 2125 Ohm 10 Watt Ww 10 1) 2 all for $5 
$1.75: 1 $12.50 7 © en te me 1 ase a ~~ een ee ae e = 
& I < d Poe 3 tia e i Gee Tuned Coil Lae ena aaseaneaeaae 
O Mia SOV. Ea... referee © | ine» pucdlbreene LOW PRICED PARTS! . 
é Ele Condenser 8-8 475V axl 7s 2 Piteoe Condensers R.F Choke Low Freque y 200 Obn 40 Ma 
pine? ¢ 20° ‘Ghm’ 8. Hy’ 80 “daa.” 7 $ 1 Roll Cot wire a 
ca 5 € V Cond r I ° 1.00 @ Hook-up Wire and 
I ri ke 30) ‘ » 1 H l MA x Mardware x 
* . 3 ’ vb * iy. 1.00 e2 ae Gondencore .00o3 
‘ i] . tagram ncluded 
: . 1.50 
e Hes y¥ Duty 200 0 2 1 * 
& I 2000 VDC 514x4 x t 3.38 a 
rns < ,” Dia Shielded. Ea. ; 
e@ | ‘Coil shielded’ 3.5 Mc. C.T.” Per- BUILD A TRANSMITTER! 
vy ted 422 Tomas 8 les Kit Includes: € 
+ IJ et 7 f er sx17@ 2.1 to @ 1 Chassis 5x334x3 @ 1100 MMFD Mica 
le I I .50 @ 2 Octal Sockets Condenser 
Ind: I P 125V @ 1 Toggle Switch @ Hook Up Wire and e 
oe x I ° 75 - pao, a Resist- Hardware 
. l ' ewes . 2 oe - .50 @ 2 Mica Condensers .003 * 
& A I s \ 110 V.D.P. . : aor = Peer 
, ' i 
” I - t ” ae, I -. vy Duty Sw ‘ 28 ° 2 Tubes {12 ‘SN? i-s e 
f t D. P« I .75 SU7 
' ‘ neer sé ) Mmfd 15 @ 2 Slug Tuned Coils we 
if 1¢ $1.25 $10.00 @ 1 Filter Condenser 
7 7F dget « er i125 WN @ 1 RF Choke 2.5 M.H. 
'! IxIxl Cer I 2 ; ese 20 @ i Key - 
oe 0 for $1.75: 100 f $15.00 Diagram Included 
Vv: Condense Plate 12 Mmfd—Screw 
« $175 $15.00 — “ = © 
t 
vi dget 1 enser Band BUILD AN AMPLIFIER (AC-DC e& 
cz : . 8 Mn qd 3 -. Ce form 35 e 2 Chacsis Sx33 4x3 @ Hook-Up Wire and 
e» St Fee en ee “terentet S 1-1 gmegVolumeContro! — 
: yee z M . 1, Medium, os Ba Resistors 128 ‘Sinm 
C7 0 for $0.40; 100 for $3.00 Be SE-B te 
Air Pilot Lite for Chas Mtf. Bayonet wi ee 
* } . w wow . : 25 @ 1 Toggle Switch 
‘ Aw A. ; I 7s @ 4 Mica Condensers & 
7 F Fixe w.W . V ) ‘ - r, i, = rs 
—h. a : q . -75 Diagram Included ibove are subject e 
ny ¥ : b Vout — nar 4 : : «with to prior sak Terms cash with order F.O.B 
I l t « te 2 + t Ea.. 1.50 : ' If x ~ h =a ie ’ Pa st : ~w narwen. 
SCHOO HSHSSSOSSOSSHSSOHSSESSEESSESEEESE 


rehase epaid inclu 


FREE! CHANCELLOR TUBE PRICES REDUCED 
Radionic Catalog RADIONIC Is Pleased To Present This New Schedule Of Low Prices: 


Thousands of items, il- Where List Chancellor Where List Chancellor Where List Chancellor 
lustrated, described and 


priced in our new 1947 Price Is Net Is Price Is Net Is Price Is Net Is 
catalog. Hams, Service- 


men, Experimenters, En- $0.95 $0.44 $1.25 $0.59 $2.20 $1.03 
goers, Schools tatu. | 1.05 -50 35 .64 65 1.24 


] 2 
l 2 
dustrial Organizations, 1.10 52 1.50 71 3.20 1.49 
Laboratories, etc., will ‘. 
3.90 1.81 


find this book a great 1.15 55 
help in their search for 

“hard-to-find” equip- Order now by type number. Or, send for list of available tubes to Dept. 53. Our on-hand stock 
ment varics constantly. Most shipments made within 24 hours 


Chancellor Phono Player Kit 


ive. | ee" «| MASCO 
kit of Tubes. er $21.45 8 Watt Amplifier 


a FTR Rectifier © fet zip cord with and P. A. System 


molded rubber RO Ss 
Available Again! 


$1.09 Each... 
MAS-808 Portable system consists of a Model MA-S0OS amplifier wit! 


ot In lots 
£12 Tr 93c of 50.. $11.00 
tubes and cover, mounted in an attractive split carrying case, one 


heavy duty 10" PM speaker, with 25 feet of cabl 


and plug 
de sul- oD. , : ; 
TER ms: 18 v S.A et Incl ardel, Balance c MA-808 amplifier less cover, with tubes 
it 95% wit 


Streamlined cover for above amplifier 


v 
v 
v 
v 
v 
v 
v 


It’s RADIONIC for Everything ELECTRONIC 
170 NASSAU 


STREET 
NEW YORK 7, N. Y. 


A SS ae EQUIPMENT COMPANY .|.. 


Cable Address “CHANSLOR™ 


March, 19417 


SUPREME Model 576 
Oscillator. 


SUPREME Oscillators cannot 
measure the wave length of 
your dollars, butthey can in- 
crease the frequency by 
which they find themselves 
stopping in your cash register. 


SUPREME Model 561 A.F. 


and R. F. Oscillator. 


See these and other SU- 
PREME Testers at your Au- 
thorized SUPREME Distribu- 


* 
OR, write 
for new catalogue 
No. 446 for 
complete details and 
descriptions. 


SUPREME INSTRUMENTS CORP. 


GREENWOOD, 


24 


MISS., U.S.A. 


- 
EXPORT DEPT: 
The American Steel Export Co., Inc., 
374 Madison Ave., New York 17, WM. Y. 


ing and poultry house lighting seems 
to get first call. It is rather surprising 


to note that 40° of the electrified 
farms have electric chick brooding 


equipment. It is 
that 15% of the 


not so surprising 
farms are ready to 
buy a _ brooder—largely because of 
the safety factor. About half of the 
farms have lights in the poultry house 


to stimulate winter egg production. 
Another 13° have poultry lighting 


equipment on their 

It is interesting to 
60% of the farms 
available have the 
30% 
this 
uses 


postwar lists. 

note that only 
with electricity 
barn wired. About 
have lights in the hog house. In 

connection one farmer in 16 
electric pig brooders, but the 
practice is growing rapidly. 

Nearly 30% of the farms have run- 
ning water in the farm buildings. 
But 15% more farmers intend to 
buy electric pumps soon. 


One farm in 8 has an electric milk- 
ing machine. Another 8% is in the 
market. 

Electric poultry water heaters are 
popular and stock tank heaters are 


becoming more so. 


Only one farm in 8 has an electric 
powered cream separator. But here 
again is a wideopen opportunity. One 
farmer in two intends to buy a sep- 
arator. 

Most of the equipment to be pur- 
chased on the strictly farm side of 
the picture are those that are powered 
by small motors. Power equipment 
tor the farm shop with an electric 
tool grinder at the top of the list, 
will be popular. Since farming is 
becoming more and more ai highly 


weld- 
demand 


electric 
great 


mechanized business, 
ers are going to be in 

But don’t expect a great number of 
large motors for stationary power to 
be purchased very soon. A few grain 
elevators are being electrified, as are 
fanning mills and corn shellers. But 
until a hammer mill can be put on the 


market that can be powered by a 
three-horse electric motor, and op- 
erate automatically, they will not be 
too popular. Mark Collier, a Musca- 
tine County, Iowa, farmer, explains 
that he can hardly afford to own a 
large electric motor for a few jobs, 


when he already has a big investment 
in his farm tractor. 

The farm market is a quality mar- 
ket Farmfolks for the most part 
will be buying dependable equipment 
made to stand up under the strain 
of hard everyday use without break- 
down interruptions. They will be buy- 


ing from established or reputable 
dealers with a _ record of service. 
What’s more they will want equip- 
ment and appliances made by manu- 
facturers with a record for dependa- 
bility—-who will stand solidly behind 
their dealers. 


State College, the U. 
of Agriculture, Rural 
ciations and Public Utilities all are 
making every effort to provide farm- 
ers with information that will enable 
them to make wise selections. They 
will also attempt to provide informa- 
tion that will assist the new purchaser 


S. Department 
Electric Asso- 


Portable 
Electric Phonograph 


Model EPP-247 


A completely self contained all electrii 
full portable instrument High fidelity 
implifier and Alnico P. M. speaker Ex- 


cellent tone quality Sturdily built hand 


some two-tone leatherette covered carry- 
ing case with handle Plays 10 and 12 
inch records with cover closed For 110 
120 volts 60 cycle AC only Size: 17%” 
long, 13” wide 74%” high Shipping 
weight 15 Ibs Complete with tubes 
*¢ : erate 

ready to operat $27.50 
20% Deposit required on all F.0.8 
orders. Factory 
AUTOCRAT RADIO CO. 


Dept. RN 
3855 N. Hamilton Avenue, Chicago 18, Ill. 


HERE IT 1S! 


DYNAMIC TYPE EARPHONE 
& MICROPHONE ASSEMBLY 


4.95 


BRAND NEW 

‘ EE 
NEW 807 TUBES... $1. 25 ea. 

° 
BC-654-A TRANSMITTER 

Frequency range 3800 to 5800 KC. Stabilized 
M.O., buffer, P.A. circuit using suppressor grid 
modulation. Less tubes however, 


we $14” 
include two 307's. Slightly used 


BC-654-A RECEIVER 
Superheterodyne with the following tube line up 


3—IN5GT, I—IA7GT, I—IH5GT, & 2—3Q5GT. 4 
Audio output 100 Méilliwatts Slightly 39% 
used. Less tubes 

POWER UNIT PE-103 


Operates from a 6 or 12 volt storage battery to 
supply 500 volts d.c. at 160 ma. Cables for 
battery connections are furnished. 412% 
Slightly used. 

re} — . 


WRITE FOR OUR MONTHLY BULLETIN 


DISTRIBUTORS 


»s An 


geles 14 Calif 


RADIO NEWS 


to get the most out of the particular | 
price of equipment purchased. 
Utility concerns, both public and 
private, are urging land grant col- 
leges to provide complete and unbi- 


B4) BARGAIN SPECIALS 


selection, use and operation of elec- | FOR “GE” PORTABLES CODE PRACTICE SET 


trical equipment. And further, that 2 volt Willard type 20-2 
Ee search be nducted to the exact replacement in Consist of a top quality key 
necessary researc 1 e conaducte Pre- Wor Model LB 530 and a Signal high frequency 
determine the required facts. “GE” Portable Radies. Also otetetie buzzer mounted on —] 
- » or other sets. ngs nice- ack bakelite base, equip- 

It is of course well recognized that by ta quuttiotes of 3 fer 6 ped with binding posts, ° 
by far the greatest majo rity of manu- volts. In Plastic Case size ready for quick ond simple 
facturers are desirous of producing a 3 31/32 x 312 x 512" high. connsesrons Se Ge o73 


Shipped Dry. Uses Standard volt battery included. 


reliable product. But it must also be | battery electrolyte avail- Complete ready to use. 

ee poe P " arcve mtis able everywhere. 
recognize d that the large pote ntial Reguior List Value $8.75 Stock No. $A145 Tciten 
purchasing power of farm people will No. 5A142, $3 95 Eoch $2 95 Nothing 
induce a few manufacturers to place Every One Brond New. Each ™ Only....... _ Else to Buy 


some new equipment on the market 


before it has been adequately tested. The FINEST in HEADPHONES 
And remember, too, farmers are the CODE PRACTICE OSCILLATOR 


. : : Type P23. The Choice of the 
best judges of quality in the world. Air Corps headphones, high- 

Operates 

rs from 110 

volts AC 

or DC. Plenty 


6 PIE Ea alge EIN RE ETE aga ‘ ly sensative, 8000 ohm im- Gomatete 
They are shrewd bargainers and are gedence, bipolar magnets. Nothing 
Extremely comfortable _— 
of Volume from 
Quality Midget 
Speaker. Complete 


sponge rubber ear cushions Buy 
— stanless steel leather 
with tube, high grade 
cord ond plug — 


covered headband—conceal- 
ed terminals—Six Foot Cord 
Just Plug It 1 ah , d 
. ° . e ust Plug It In and it is ready to operate. 
. » > . "« wits 
de ey rating Microw ave Ss Stock No. 5A134 $13.50 volue. $2 95 Steck Ne. SA146 $8 95 
(Continued from page 37) An Outstanding Buy, Only . A REAL BUY. Eoch ° 


not easily misled by the smooth “high- 
pressure” salesman. They’ve seen him 
before. 

—30- 


with PL55 plug. EVERY ONE 


BRAND NEW in Original 

Factory Cartons. 

8000 OHM MASTER HARDWARE ASST. 
IMPEDENCE 


where electrons leaving the cathode 
later than others actually travel faster 


Machine 
and overtake slower electrons. HEAD SET Screws 
r ; einai kos: a lel — : Nuts 
_ The magne tron is a diode function- Sturdy, hi-quality, built on the hear- Washers 
ing by the effect of a powerful fixed | ing aid principle. Eor fitting soft Soldering 
lectr — h 7} hich elec | rubber cushions attached to receiv- Lugs 
Or crectromagne t through which elec- | ers shuts out outside noise. Comfort- Grommets 
trons leaving the cathode must pass able, _ -= ae easily shapes Spacers 
pegs ; : ome 2 to contour of head. Rivets 
or cut through in orde! to reach the Comes complete as shown with 6 Eyelets 
anode. The magnetic field causes the FOOT CORD and matching trans- Etc. Etc. 
electrons to have the fi llowing be- | former. Cost to build many times. q 
the price we ask. “ : 
haviors: a. If electron vel is | 42 Individual Compartments, eoch containing o 
5 cop ; . rave 1S 17A420, In Original 2 9 different type of most selected and often needed 
parallel to the magnetic field flux, it Cortons. Special Each $ 5 hardware. A total of over 1500 pieces. Including 
will have little or no effect on the a wide variety of sizes, length and heads. This 
lect in thei t f ; } = assortment will ~~ to be eS pa " - 
electrons In thelr transit trom cathode small cost just to have it on hand when needed. 
to anode. b. If electron travel is at an RESISTOR ASSORTMENT Every Piece Clean, Gvight o&@ New. $2 45 
‘ “gee No. 3A35. An Outstanding Value... 
angle to the magnetic field flux it will Quality makes, insulated, RMA color coded 
be subjected to efforts of the magnetic assortment of 100 (50 one watt and 50 one- 
- | half watt) all popular capacities. Handy color R an KRAEU TER PLIERS 
oun ose. andy 
eo oo wneen $195 plier for shaping 
. " . - 0. er assortmen wire, metal and all 
OLD TIMERS’ NITE around radio work. 


Made of forged steel 


THE Delaware Valley Radio Associa- with polished head. 

pod of Trenton. New Jersey will | RF AMMETER No. T1A15. Overall length 6” Each 95¢ 
sponsor its Third Annual Old Timers’ G.E. type D W 52. 4 Amperes, 2% 

Nite, and banquet on Saturday evening, accuracy. EXPANDED scale. 2.19” WILLARD 2 VOLT 


diam. body. Has internal thermo- 
couple. List Price $19.75 


No. 20A840 
Specie! Eoch $3.43 


COMING 
SOON 


A New Complete B-A Catalog 
containing the latest in radio and 
electronic parts and devices, new- 
est ham gear, gadgets, Pe = dP on 
lus items. If you haven’t alreo ‘ y 
Fonneuted one do so now Y | No. 5A133. While Our $2 95 
Stock Lasts. Special Eoch ° 


March 22, 1947. 

The affair will be held in the Terrace 
Room of the Stacy-Trent Hotel, West 
State Street and Willow in downtown 
Trenton, A turkey dinner will be served 
promptly at 6:30 p.m. 

Guest speakers will include Old 
Timers in the wireless field and men 
who have been prominent in all branch- 
es of radio for many years. W2ZI's (ex- 
W3ZI1) famous collection of old time 
wireless gear will be on display. Many 
Old Timers of the area are expected to 
turn out for the event. Door prizes will 


be aw arded anda special award will go Order from this ad. Every Item Listed is GUARANTEED BRAND NEW, 
to the “Grand OM” whose radio ex- TOP QUALITY GOODS. 


perience dates back to the earliest days 


of wireless. Terms—Cash with order or C.O.D with 20% deposit Add Postage. 


Reservations must be made before 


March 15th with Ed. G. Raser. W2ZI, 


Secretary, Delaware Valley Radio Asso- 

ciation, 315 Beechwood Avenue, Tren- URSTEIN- PPLEBEE 

ton 8, New Jersey. The tariff is $4.00 

per person up until March 15th, with EVERYTHING IN Pony 

late comers being assessed $5.00 for RA DIO AND El ECTRONIC pte Zz 
Cetin GeRNEEE OF the Cem 1012 -18 MCGEE STREET, KANSAS CITY 6, MISSOURI——~ 


Compact Rechargeable Storage 
Battery in Spill-Proof Clear Plastic 
case. Only 2%" squore and 6” 
overall high— (About the size of 
the ordinory 26 Dry Cell) make 
it applicable for a wide range of 
uses where battery power is need- 
ed. Rating 24 AH. Gangs nicely 
for other voltages in multiples of 
2 volts. 

Shipped Dry. Uses standard bat- 
tery electrolyte available every- 
where. Every One In Original 


—3-— 
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Send 


120 GREENWICH STREET 


Youngsters 


Seusstionel dmasjrg 


NO ELECTRICITY —NO TUBES 
NO BATTERIES—NO TUNING 


MYSTERY RADIO 


Yes, this new MYSTERY RADIO provides instant recep- 

tion from the nearest broadcasting station—just put 

little ear piece into your ear and attach wire clips to 

aerial and ground, presto—you have reception. 

© So small, it will fit in the palm of your hand. 

¢ Usually works swell by just attaching clip to aeria!, 
bed spring, screen door or wire fence, etc. 

¢ Nothing to wear out—no parts to replace. 

check or money order 

Dealer inquiries invited on quantity. 


TAYBERN EQUIPMENT CO. 


DEPT. RN-3 


for postpaid delivery. 


245 


NEW YORK 6, N. Y. PRICE COMPLETE 


RESISTORS 


CARBON INSULATED 
AND WIRE WOUND 

A Complete Range 
in ¥2-1-2 Watt 
5% -10% - 20% 

In Stock at All Times 


ASK FOR OUR 
NEW PRICE LIST 


LEGRI S$ GOMPANY, INC. 
846-850 Amsterdam Avenue 
New York 25, N. Y. 
Phone: ACademy 2-0018 


NOW AVAILABLE FROM STOCK! 


= a SotAR 


Model CF-1-60 


EXAM-ETER 


With Exclusive Patented 
Solar “Quick-Check 
Circuit. A sturdy, relia- 
ble instrument designed 
to simplify and speed up 
electronic servicing. 


. 
+ 
= 
» 
4 
& 
‘ 

1 


° Qvaitty Checking of Capacitors Under Actual 
Operating Conditions. 

* Capacitance—10 mmf. to 2000 mf. mfd. 

* Power Factor—0O to 55 per cent. 

* Leakage Current—At Voliages Up to 550 Volts. 

* insulation Resistance—3 to 10,000 Megs. 


* AC Vacuum Tube V.M.—10 to $59 70 
leads, Ready to Operate. 


ADSON RADIO CO. 


* DC Vacuum Tube V.M.—0O-550 Voits. 
* Complete with Tubes and Tes? 
221 FULTON ST., NEW YORK 7, N. Y. 


RADIO-TELEVISION TECHNICIAN'S COURSE 


@ New Classes starting every 5 weeks. 

@ Either morning or afternoon classes, Full or Part time. 

@ Approved for veterans—Public Law No. 346 and No. 16. 
Write for Free Bulletin on Courses 


HOLLYWOOD SOUND INSTITUTE, Inc. 


1040 N. Kenmore Ave., Los Angeles 


st MO 1-2345 


HAMS SUPER 
CLOSE OUT. Transmitter BC-653-A, AM, 


SPECIAL 


CW, 22 watts phone, 2 MC to 4.5 MC 80 meters. Incl. =, MME. wo eee ee eee nee five for $1.00 
<7 » two 1613, two 814, Brand new w/spare tubes, MICA, 50 Ass’tincl.silver....... $2.50 
diagram, less dy, namotor. A real bargain at..... $59.9 Send for FREE list 

FILTER CONDENSER, oil-filled C-D, 6 80 1500 . Postage additional. $2 minimum. 


rectangular can 


ee eee ee eee eee ee ee) 


100 watts 


$2.25 


ELECTRONIC SUPPLIES, 317 E. 2nd, Tulsa 3, Okla. 


SURPLUS BARGAINS!! 


HRO-W Nat'l receiver w/9 sets general 
coverage coils $0 KC to 30 MC, spare 
tubes, parts, 110 VACand6 VDC ‘packs. 
Brand new less spkr. One at_ $265.00 

NC- 100 Natl, 540 KCto 30MC, w/spkr. 
aes 5 eee $80.00 

OSCILLOGRAPH, 3’ 
has everything, like new. 

DECIBEL METER, 2%" W estinghouse 
-L0 db to 6 db, O-1.9V POET $5.95 

RF METER, O-5 A. Weston 425..$6.95 

KILOV OLTS, O-2.5 DC Weston 9.95 

MILLIAMPS, O-t DC, remove mult. 
0-10 VDC ‘scale, Simpson. .....$3.95 

MILLIAMPS, O-100 DC Weston. 4.95 

VARIABLE CONDENSER, 500 MMF 
Nat'l EMC-500, original boxes. $1.95 

—aee halt-silvered ceramic 5-20 


--$195.00 


TERMS: Net Cash, 25% deposit COD’s. 
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field. This will cause the electron to 
deviate from a straight course. It will 
take a spiral or circular course de- 


pending on the speed of the electron 
and the strength of the magnetic field. 
It can even travel in a circle in the 
intervening space between cathode 
and anode and not even reach the 
plate. This deviation, due to the effect 
of the magnetic field, is called the elec- 
tron’s “trajectory path.” 

The lighthouse or disc seal tube is 
similar to a conventional tube except 
that the cathode, grid and anode are 
constructed in simple, parallel planes 
or layers instead of being fitted 
axially one around the other. Such 
tubes make it possible to reduce the 
inter-electrode distance between the 
elements to a very few thousandths of 
an inch. The electron transit time 
therefore becomes very small so that 
a tube working by conventional prin- 
ciples can reach a much higher fre- 
quency before phase shift becomes ex- 
cessive. 

Conventional tubes 


in special cir- 


cuitry may generate microwaves by 
either the Barkhausen-Kurz or the 
Fonda-Freedman techniques. The 
former has been abandoned because 
of its low efficiency while the latter 


is becoming increasingly important as 
the information is made public after 
war-time secrecy requirements. 

The Barkhausen-Kurz method 
velops microwaves by reversing 
potentials normally used in conven- 
tional vacuum tubes The grid 
made highly positive while the plate 
is made zero or even slightly negative 
in potential with respect to the cath- 
ode. The behavior is follows: 
When no signal is present 

1. Electrons from cathode are ac- 
celerated by the highly positive grid. 

2. Some electrons pass through the 
grid wire openings and continue in the 
direction of the plate due to their ac- 
celeration by the grid. 

3. The plate being slightly negative 
with respect to the cathode, as well as 
very much negative with respect to 
the grid, the electron slows down and 
stops before it can reach the plate. 

4. The electron then is attracted 
back to the highly positive grid. 

o. If it misses the grid wire again, 
it may reach the cathode. 

When signal is present 

1. Electron leaves the cathode as in 
the no signal case. 

2. It is accelerated by the positive 
grid which is now increasingly positive 
or negative by the amount of the 
signal voltage so that it has a cor- 
responding acceleration or decelera- 
tion. 

3. The electron passes through the 
grid wires (except for those which 
strike the grid) and may manage to 
reach the plate if the grid was more 
positive. If the grid was more nega- 
tive it will stop further from the plate. 

4. Those electrons which do not 
reach the plate will turn back as in 
the no-signal case. 

The efficiency of this type of oscil- 
lator is 1 to 5% and therefore unpop- 
ular. 


de- 
the 


Is 


as 


RADIO NEWS 


Electric Utilities. 
Gas Utilities. 
Water Utilities. 
Fixed Public Services. 
Geophysical Services. 
Bus Communication. 
Truck Communication. 

Taxi Communication. 
Common Carrier Urban Mobile Services. 
Common Carrier Highway Mobile 
Services. 

Coastal Telegraph and Telephone 
Services. 

Coastal Harbor Stations. 
Provisional Radio Stations. 
Motion Picture Radio Stations. 
Rural Radiotelephone Services. 
Television. 

Facsimile. 

Relay Press Services. 
Police/Fire /Forestry /Sheriff 
Conservation, etc. 

Transit Utilities. 
Educational Broadcasting. 
Citizens Radiocommunication Service. 
Radar. 

Amateur Radio. 
Meteorological Radio Stations. 
Aviation Glide Path Stations, Localizers, 
Markers, etc. 

Railroad Radio. 


Table 2. FCC allocation of frequencies in the 
microwave region between 300 and 30,000 
mc. that may be utilized by these services. 


The Fonda-Freedman technique 
which some Navy patent attorneys 
have called the “Electron Grouping” 


principle utilizes conventional tubes 
energized in the normal way. The 
voltages applied may be exactly those 
specified in manufacturer's tube man- 
uals for tubes used on lower frequen- 
cies. Correct functioning is obtained 
by either of two methods: 
Out-of-phase Method 


a n 
Transit time - 

f 
In-phase method 
_ . 2m+1 
Transit time } 

P| 

where: n is any number not including 


Zero. 
m is any number including zero. 
f is the frequency. 

In the case of the out-of-phase 
method, the tube will generate ultra- 
and super-high frequencies if the tran- 
sit time is equal to any number of 
periods of oscillation such as 1, 2, 3 
etc 

In the case of the in-phase method, 
the tube will also generate ultra- and 
super-high frequencies if the transit 
time is equal to any odd number of 
half periods of oscillation such as %% 


2) 


’ 


34, 55 etc. 

The efficiency of the Fonda-Freed- 
man technique is high Its disadvan- 
advantage, depending upon 
the utilization, that causes much con- 
cern is the fact that the tube devel- 
ops a discrete frequencies. 
This series may be shifted to reach 
any part of the frequency spectrum 
but will not exist as a single frequency 
except where resonating provisions 
are made available Half the fre- 
quencies in the discrete series may be 
highly attenuated and eliminated with 
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series of 


TEST INSTRUMENTS 


Compact — Accurate — Priced Right! 


@ Jeweled Meter ¢ Range Selector Switch 

e All multipliers bridge tested for 1% accuracy 

@ Zero adjustment — built in batteries 

@ Molded bakelite case only 3-15/16" x 
2-7/8" x 2° 


MODEL 450A 
Volt — Ohm — 
Milliammeter 

A fine instrument having a 
sensitivity of 1000 ohms per 
volt. 
Ranges: Volts DC, 
0-5/10/50/500/1000; 
Mills DC, 0-1; 
Ohms full scale, 
0-5000 / 50,000 /500,000; 
Ohms center scale, 
30,/300/3000. 


NET complete with batteries 9.75 


MODEL 451A 
AC-DC 


Volt — Ohm — 
Milliammeter 
A dependable instrument of 
wide utility —sensitivity 1000 
ohms per volt. 
Ranges: Volts AC, DC, and 
Output Ranges, 
0-10/50/ 100, 500, 1000; 
Ohms full scale, 500,000. 
Ohms center scale, 7200. 


NET complete with batteries 


13.65 


MODEL 4518 
Same instrument as above but has 2500 ohms per volt 
sensitivity 
NET complete with batteries 15.15 
MODEL 452A 
Volt — Ohmmeter 
A superb instrument—100 
microampere meter gives 


10000 ohms per volt sensi- 
tivity. 
Ranges: Volts DC, 

0-10/50/ 100 500/1000; 
Ohms full seals 

0-2000 20,000, 200,000 2 
Me gs, 
Ohms center s¢ . 

30/300, 3000, 30,000 


NET complete with batteries 13.65 
2 a MODEL 312 


Volt — Ohm — 
Millliammeter 
An economy pocket meter 
featuring a 2” moving vane 


Reads: AC-DC volts, 
0-25 /50/125, 250: 

Mills AC-DC, 0-50; 

Ohms, 100,000 

mfd. .05-15 

Jacks provide range 


NET Comy lete with cord and piug 6.00 
CONDENSER SPECIALS 


Guoranteed first quality. 
“The best at the lowest price” 


10 25 27¢ 
25 25 s6¢ 
100 25 52¢ 
10 50 32¢ 
‘ 150 32¢ 30/20 150 884 
16 150 2¢ 100/30 150 04¢ 
20 150 44¢ 20 250 59¢ 
30 150 47¢ s 450 44¢ 
20/20 150 70¢ 16 450 64¢ 


Start Your Own 
RADIO SERVICE 
SHOP 


Complete Starting-in-Business 
Package Stocks of 


TEST EQUIPMENT 
TUBES, PARTS, TOOLS 


Act quickly' Meet the pent up demand for 
radioservice. Turn your special service training 
into a profitoble business of your own. Nofuss. 
No worry. Here's everything you need—$350 
up. Details upon request. Write, wire or phone 


PHILCO BEAM OF LIGHT 


Selenium cell only, no holder, post paid ..1,.80 
Puts new life in Phileo Changers 


“One with every car radio service job" 


Emergency trouble lite and servicing car radios 
12’ cord reaches any- ise it sell it to your 
where on car. customer—for added 
Insert plug in cigar profit 

lighter on any car l lighter lite in box2.SO 
Gives light where 1 dozen 1.88 ea. 
needed—when needed 2 dozen 1.67 ea. 
a “‘natural” for installing 4 dozen 1.50 ea. 


SHORT WAVE RECEIVERS 


HALLICRAFYERS 8-38 39.50 
S40 (REPLACES S20R 79.50 
HAMMARLUND HQ129\ 161.40 
SPEAKER IN MATCHING CABINET 11.85 


29°; deposit required on all C.O.D. orders 
2°, transportation allowance on orders of $25.00 
or more accompanied by payment in full. 


SEND FOR FREE 
BARGAIN BULLETIN 


DARE 
KAV IU suppty s 


ENGINEERING CO., Inc. 


129 SELDEN AVE DETROIT 1, MICH 
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GOVERNMENT 
SURPLUS 


We have on hand a large selection of Radio 
and Electronic Equipment purchased from 
the United States Covernment, and solicit 
your inquiry on practically any equipment or 
component parts used by the Army or Navy. 
Listed below are only a few of the many 
items we now have in stock. 


AMPMETERS, ANALYZERS, ANTENNAS 


Bulbs, 4% w. neon 110 v., screw 


ee: Ree a a Wisc woevaraee $ 1.49 
Bulbs, pilot, #44 G&G #47, box 

Si hein. ota a oa es -50 
Condensers, variable National 

type SSU, heavy duty 2 plates 

| A ey saa See Pee 
Meters, Western Electric, 2 MA 

DC scale 0-20 FS-2MA D- 

Pe es aes ek oes 5.50 
Meters, Weston Model 506, O0- 

BOR = eee 3.00 
Relays, 115 VAC 60C 30 Amp 3.95 
Relays, 115 V 60 C will carry 2 

ee eee eee 1.35 
Resistors, 100 Asst. V4, Vogel 

REE? dhe tise & ccearnceivce eee 2.50 
Sockets, Steatite 4 prong, 10 for 1.49 
Spark Plug Suppressors, 50 for. 3.49 
Telephone Handsets TS-9K.... 3.95 
Tuning Unit, plug in for TCE-2 

Navy Transmitter in metal 

carrying case. Unitelhas two 

double spaced transmitting 

type Variable condensers, one 

fixed temperature compensat- 

ing condenser, two transmit- 

ting Coils, one Variable tuning 

coil, several switches, insula- 

tors, etc Has more than 

$50.00 worth of component 

tte Te ee. ae 3 a 14.95 
Switch-Rotary, Geirigeth 2 posi- 

tion, 4 sections Silver Plated 

Contacts Isolantite insulation 3.50 
Switch, Toggle, Panel mount, 

shank Y2"”x Ya” DPST-20 

fos Me ae are yp 
Switch, treadle type......... 3.00 
Special Flyers on—Connectors, amphenol, 
cannon and phone; Circuit Breakers; Dyna 
motors: Meters Potentiometers Resistors; 
Test Equipment Transformers; Transmitters 


G Receivers; Tubes 


We have in stock small quantities of Ampli- 
fiers, analyzers, cable assemblies, Co-Ax cable, 
convertors, Frequency meters, multitesters, 
V.0.M. Meters, movie projectors, oscilloscopes, 
power supplies, rheostats, Signal Generators, 
Signal Tracers, speakers, tube testers, and 
vibrapacks. Send for current offering. State 
tems interested in 


SPECIAL $25.00 OFFER 


On a deposit of $5.00 we will ship you C.0.D 
Freight Collect a large quantity of Govern 
ment Surplus Radio Items subject to your 
inspection and approval. If, after inspecting 
you are not more than satisfied, return to us 
Freight Collect and all it will have cost you 
will be freight charges one way. You should 
be able to dispose of a few of the items that 
you may not need for the entire cost. This 
is the cheapest way we can sell you War 
Surplus Radio Material. Our warehouses are 
filled with thousands of choice Government 
Surplus Radio Items. Lots of them we do 
not have in sufficient quantity to advertise 
nationally and the cost of inventorying, item- 
izing, corresponding, etc., would only increase 
their cost, therefore we make this offer. If 
you wish to mention a few items you desire 
we will endeavor to include them in this 
assortment. 


Above Prices F.0.B. Baltimore 


THE ABELL DISTRIBUTING CO. 


5 E. Biddle Street, Baltimore 2, Maryland 


their power going into the remainder 
by simple condenser tuning provisions. 
More elaborate control requires spe- 
cial provisions such as wave guides 
and cavities correct for the desired 
frequency and incorrect for the super- 
fluous frequencies. Strong indications 
are currently being obtained in the 
range of 100 to 1000 megacycles. 
Feeble indications have already been 
detected as high as 50,000 megacycles 
from a 6N7 tube even though no more 
than a pair of headphones to which 
was attached a silicon or galena crys- 
tal detector, was the method used to 
measure the maximas and minimas 
in terms of wavelength. 

Little information has thus far been 
disclosed on the Fonda-Freedman de- 
velopments as the inventors are not 
{ree to discuss same since patent ar- 
rangements are not as yet completed. 

In appreciating the use of micro- 


waves or in preparing to procure such 
facilities, readers are cautioned that 
the most satisfactory techniques and 
equipment have not yet been made 
known or sold to the public. Much 
secrecy has existed and continues to 
exist as firms invent, develop and com- 
pete in order to have a complete and 
more novel microwave communication 
system. They have their sights trained 
on the microwave relay networks, ra 
dar, and two-way radio communica- 
tion fields. 

Table 1 compares the various tubes 


and techniques which have success- 
fully generated microwave frequen- 
cies to date. The Federal Communi 


cations Commission has allocated fre- 
quencies in the microwave region be- 
tween 300 and 30,000 megacycles which 


may be utilized by the services or 
groups shown in Table 2. 

7, 

—}j0- 


DELUXE 
beer simple, easy-to-build unit will 


give’ high-quality performance when 
used either with a crystal phono pick- 
up or a crystal microphone. Output is 
sufficient to operate a radio receiver 
located 50 to 75 feet away. 

The oscillator portion utilizes the 
control grid, screen grid, and plate of a 
12SK7 tube. The audio modulating 
voltage is impressed on the suppressor 
grid, and the per-cent of modulation 
may be varied by adjusting Rs, which 
controls the cathode potential of the 
12SK7. 

The power supply consists of a selen- 
ium rectifier and filter circuit, and pro- 
vides d.c. for both the plate and heater 
of the 1L2SKh7 tube. This reduces the 


* Schematic diagram for this unit was sup 


PHONOGRAPH OSCILLATOR*® 


possibility of hum modulation due to 
a.c. operation of the heater, eliminates 
the need for a transformer, and reduces 
the amount of heat dissipated within 
the unit. The total d.c. current drain is 
under 200 ma., so a 200 ma, rectifier or 
two 100 ma. units in parallel may be 
used. 

To adjust for proper operation, the 
unit is turned on and a phonograph 
record played. The radio receiver is 
tuned to a clear spot on the dial, pref- 
erably in the neighborhood of 1600 ke. 
Condenser C6 is then adjusted until the 
signal is heard at maximum loudness 
on the radio receiver. This means that 
the radio receiver and the tuned circuit 
Li-C6 are both tuned to the same fre- 
quency. R3 is adjusted for maximum 
clarity of the audio signal, and the unit 


plied through the courtesy of Federal Telephone 2 ‘A 
& Radio Corporation is ready for operation. 30} 
Either voice or recordings can be transmitted with this simple phono oscillator. 
i yc” 
| Moros 
c¢ . ser 
CRYSTAL \2SK7 a 
MICROPHONE bd oh 
eo — oa etic saciaas 
+ $45 > . 
ci “ 2 cs 
- ~4 13 bs 
CRYSTAL . 2 > ul 
PICKUP 
R2 
(t Se a aa 
c2 
oe 2 
SRS 
PHONO 3 
moTOoR | 
p Ra 
7 
s2 RECT 
a a RS R6 
“Yt WAV 
cal cio ci 
ur7vac I [ | 
ca} 
$3 eid 
oo —_" = crassis 
R,—4.7 megohm, 2 wm. res. C,. Cr—25 pwufd. mica cond. 
R.—47,000 ohm, 2 w». res. C.—250 uufd. mica cond. 
R.—10,000 ohm rheostat (adjust. for % of Ce—20-160 uutd. var. cond. 
modulation) Cio. Cy: —40 ufd., 150 v. elec. cond. 
R,—740 ohm, 20 wm. res. S,—S.p.d.t. sm. 
R;—22 ohm, ') wm. res. So. Sg—S.p.s.t. sw. 
Rg—7000 ohm, 1 w. res. L,— Broadcast ant. coil c.t. (1000 to 1700 ke.) 
C,—500 pufd. mica cond. Rect.—200 ma. selenium rectifier (or two 100 
Cz, Cg, Co—.05 ufd., 400 ». cond. ma. rect. in parallel) 
Cy—10 ufd., 25 v. dry elec. cond. 1—12SK7 tube 
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International Short-Wave | 
(Continued from page 96) 


minutes later—though still with a 
peacetime beard—I sat behind the 
wheel, driving full-throttle to the sta- 


tion. We went on the air and told a 
stunned world what was happening. 
Like thieves at night, the German 


Wehrmacht, armed to the _ teeth, 
flooded over our borders and the peace- 
ful soil of Holland resounded with the 
rattle of tanks and the heavy thud of 
hobnailed, ugly Kraut-boots. The 
brutes were coming. They dropped 
out of the air, machine-gunned our 
roads, bombed our towns, while Goeb- 
bels’ poisonous propaganda bombard- 
ed us with lies and threats: ‘We come 
as friends . .. or we shall smash 
you!’ 

“For four days and nights, PCJ re- 
ported the coming of the hordes and 
the stubborn resistance of a small 
army that fought bravely to stem the 
onslaught of a vastly superior enemy. 
Then came the blow that shook the 
earth for miles . . . PCJ was blown 
up in the air by ourselves—rather 
than let.it fall into the hands of the 
enemy! And what was not destroyed 
by the explosion was consumed by the 
flames of a roaring fire. Our pride, 
the big rotating beam antenna—the 
only one in the world—a masterpiece 


cf skill and engineering, lay pole- 
axed along the ground. It was a 


ghastly sight. After 12 years of short- 
wave pioneering and goodwill pro- 
grams to the world, PCJ, the ‘Happy 
Station, was no more ; 

‘*‘Vat happened here,’ asked two 
Nazi officers who came to see the de- 
struction. ‘Oh, somebody must have 
pushed the wrong button,’ I suggested, 
wild with rage inside. 


“*The ’rong button? ... what do 
you mean?’ said the Boche, giving me 
a dirty look. He pointed to the sky 


where a squadron of German bombers 
flew in westerly direction. They were 
living low showing their crosses on the 
wings to rub in their prowess and their 
power. ‘See that,’ said the German. 
‘They are heading towards England 
and in a few weeks we'll be standing 
on the ashes of London.’ ‘Sez you!’ 
I thought, while trying to find a Ger- 
man equivalent, which I did not. In- 
stead, I 


simply said, ‘I doubt very 

much you will ever get there!’ 
“The Nazi took my remark with 
arrogant superiority. He was con- 


vinced the Fuehrer had calculated 
every possibility and every trick. But 
the Dutch knew better. As a seafar- 
ing people, they instinctively knew 
that the little stretch of water and the 
Bulldog behind it could do more than 
all the Goebbels’ propaganda 
concocted. 

“The war went on and the Gestapo 
moved in. PCJ had to be 
forced labor, to 


evel 


rebuilt by 
pump the German 
propaganda overseas. That’s when 
yours truly beat it, retiring from radi 
for the entire period of the war. A 
broadcaster became a_ listener—out- 
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RADIO STATION STANDBY 


& 


—— 
Puy 


MUNICIPAL SIGNAL STANDBY 


—_ 
= 


" RECORDING 


‘ 


4728 Royalston Ave. 


Cor OC. 
POWER 


PORTABLE, STANDBY 
OR STATIONARY 


for 
Electronics Uses 


5 Electric Plants are completely 
self-contained, dependable power units 
built in a wide range of sizes and stand- 
ard voltages. 

Lightweight, one or two-cylinder, air- 
cooled models offer the maximum in 
portability for many applications. Port- 
able A.C. models—350 to 3,000 watts; 
portable D.C. models—600 to 5,000 watts. 

Although widely used for intermit- 
tent service as standby units, Onan two, 
four, and six-cylinder water-cooled 
plants are built for continuous heavy- 
duty operation... stationary or mobile. 
A.C. models—3 KW to 35 KW; D. C. 
models—3.5 KW to 10 KW. 

‘WRITE FOR FOLDER 


o 
ONAN Electric Plants ore available in many sizes ond 
models. ALTERNATING CURRENT: 350 to 35,000 watts in 
oll standard voltages and frequencies. DIRECT CURRENT 
600 to 10,000 watts, 115 ond 230 volts. BATTERY 
CHARGERS: 500 to 3,500 watts; 6, 12, 24 and 32 volts 


D. W. ONAN & SONS INC. 


Minneapolis 5, Minn. 


PRODUCTS 


12% 


HARVEY 


HAS COLLINS 
TRANSMITTERS 


IT’S HERE! 


. the NEW Collins transmitters with all 
the features you've ever wanted in @ trans- 
500 watts input on CW, 375 on 
phone. The 30K with its associated 310A 


mitter. 


Exciter Unit combines the desires of hams 
with brass in their blood and also those 


who want only a puSh®te-talk button. 


LOOK AT THESE FEATURES: 


fully metered 

vfo controlled 

band switching 

115 v. ac power source 


80, 40, 20, 15, 11, 10 


meters 


3 pairs antenna terminals 
100%, modulation 

clean, sharp keying 
smooth modern styling 


remote control 


speech clipper 


Get all the details from Harvey... place 
your order now for immediate delivery . 
be the first to get on the air with this 


job. Price complete with Exciter 
$1250 


Just as soon as delivered Harvey will have 


the 32V 


superb 


the other excellent Collins units, 


transmitter, the 70-E8 precision vfo, the 
75A precision receiver. Harvey has all 
the best. 

Telephone: ene 3-1800 


103 West 43rd St., New York 8, N.Y. 
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side listening in. How he squirmed, 
through the intricate net of endless | 
Nazi trickery is a story for some other | 
time. 

“Shortly before the invasion came in 
1944, a storm swept through the high 
antenna masts of PCJ’s rotating beam, 
putting the directional mechanism on 
the circular rails out of order. Through | 
clever sabotage of the engineers, the 
mechanism proved irreparable with 
the result that for the remainder of 
the war, all Nazi broadcasts were di- 
rected to the North and South Poles, 
where polar bears enjoyed excellent 
reception! 

“When the armies got locked near 
Arnhem in the, starvation winter of 
1944-45, the retreating enemy pillaged 
and looted everything that they could 
lay their hands on, So after four and 
one-half years of hiding it, PCJ’s 
ample file and fine records—collected 
from all parts,of the globe for the en- | 
joyment of its listeners—was carried 
away and was never seen again. 

“Finally, when after many years of | 
anxious waiting, liberation came to)| 
starving Holland, PCJ was demolished 
again—now by the Germans. Yet, | 
fortunately, they had no time to blow | 
it up entirely, while some idiots even 
thought they would be back. And so 
after a few good meals with allied 
rations, PCJ’s engineers spit in their 
palms and went to work to rebuild in 
record time the ‘Happy Station’ to 
bring again to the world that well- 
known spirit of Peace, Cheer and Joy 
(PCJ)—thanks to the great Allied 
Victory!” 

And so it was that once again PCJ 


took its rightful place among the}! 
greatest of short-wave broadcasters! 
Once again its “Happy Station Pro-| 


gram” is the star feature on the Neth- 
erlands Overseas Services, having 
such a far-flung audience of assidious 
friends that it can easily be considered 
one of the most popular features 
aired on short-waves around the globe. 
Eddie tells me “the audience is grow- 
ing by the month, and the underlying 
spirit being the fostering of friendly 
and peaceful relations by mixing mu- 
sic with human-interest stories, is once 
more ,proving the reason for its suc- 
cess. 

Mr. Startz is planning for a world- 
wide PCJ Birthday Party—celebrat- 
ing the 20-year jubilee of the st ation | 

this spring, probably some time dur- | 
ing March. Announcement will be 
made well in advance over the micro- 


as 


phone, in the “Happy Station Pro- 
grams,” which are now radiated as fol- 
lows: 


Sundays and Wednesdays—10:30 
a.m.-12 noon, 15.22, 11.73, 6.02, to 
East and Near East; 4-5:30 p.m., 11.73, 
9.59, 6.02, to Africa and Mediterra- 
nean; 9:30-11 p.m., 11.73, 9.59, 6.02. | 
to the Americas. Twuesdays—3-4:30 
a.m., 11.73, 9.59, 6.02, to Pacific, 
Australia, and New Zealand. (These 
times are EST.)* 

Reports to PCJ 


are always wel- 


*Uniess otherwise indicated, all ¢t = mentioned 
herein are American EST, 5 hours B EHIND GMT, 
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Selenium Rectifier Replaces 
All Rectifier Tubes 


Sample $1.09 ce a 
Home Recorder G Playback $7950 
with Mike. Regular $99.95......... 


Detrola Changers........ 
Government Surplus Special 


foot Earphone Ext.—JK26-P.L.54..... 
Permofiux Nylon Cone $498 
3” heavy slug Speaker. . 

100 I.R.C. Resistors-Asst. Sizes G Watts $2.49 
Government Surplus Phones . .. 1.98 
35Z5-501.6-12SG7-12SK7-12SA7 Stand- 

Se Gea 6.06% 6 0 6 de saw scecen 4.49 
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Pocket Volt-Ohmmeter ............6. 14.75 
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Shure T-17B Push Button Carbon Mike. 2.39 
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RADIOK ELECTRONICS CO. 


89,CORTLANDT ST.NEW YORK 7,N.Y. 


5—TUBE GUITAR AMPLIFIER, 

AUTOMATIC PHONOGRAPH, 

& PORTABLE 
P. A. 
SYSTEM 


ONE unit 
that meets 

ALL require- 
ments of musical and 
voice reproduction. 


e Webster Model 56 Record Changer 
© Two large 10” speakers enclosed in infinite baffles 
for adequate coverage of most all auditoriums. 


© Two input jacks for musical instruments 


One input jack for microphone 


© 25 feet of speaker cord for EACH speaker 


All combined in two easily portable cases 


Records may be played to accompany an instrument 
plugged into the instrument jack Beginners can 
learn music by following the record being played 

Records can be accompanied by voice... Automatic 
changer can play records during intermissions 

Microphone may be lugged into mike jack and mixed 
with guitar or instrumental music-or used separately 


as a Public Address System 
LIST PRICE 
OUR SELLING PRICE 


$159.50 
102.75 


ELECTRONICS AND APPLIANCE CO. 


3025-R South Flower St.+Los Angeles 7, Calif. 
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comed and an attractive verification 
card answers all correct reports; ad- 
dress, PCJ, Postbox 150, Hilversum, 
Holland (Nederlands) 


Facts About Holland 


Before a closing comment from Mr. 
Startz, here are a few pertinent points 
about The Netherlands 

The Kingdom of the Netherlands 
(Koninkriyk dey Nederlanden), in 
northwestern Europe, has an area ol 
12.862 square miles, with a population 
(estimated, January 1, 1944) of 9,090,- 
000 Ams dam is its capital. 

Holland is bounded by Germany on 
the east, Belgium on the south, and 
the North Sea on the west and north. 
Its surface is flat, with an average 
height above sea level of 37 feet, and 
with about one-fourth of its land be- 
low sea level, reclaimed and protected 
by dykes, of which there are 1500 
miles. Drainage of half of the shal- 
low Zuider Zee, which covers 1350 
square miles, with an opening into the 
North Sea about 19 miles wide, de- 
signed to add 900 square miles to the 
cultivable land—‘“polders’’—has been 
under way since 1920. 

The Hague is the official residence 
of H.M. Queen Wilhelmina and the 
seat of her Government—but Amster- 
dam is the sole capital of the King- 
dom and the inauguration of the King 
mr Queen—in accordance with the con- 
stitution—takes place in that city. 

Cereals, potatoes, sugar beets, and 
other crops are raised. Dairy products 
are an important industry; the cheese 
products are famous and the cattle 
high grade. On the very special type 
if soil found on the edge of the polders 
and the sand dunes along the coast, 
tulips and other flowering bulbs and 
roots are grown. The Dutch bulb is 
not indigenous to Holland but orig- 
inated in Persia, whence it was taken 
to Holland 375 years ago. The vil- 
lage of Boskoop, with 600 nurseries, 
is the largest center in the world for 
flowers and ornamental plants, it is 
claimed 

Most important industries before 
World War II were shipbuilding, the 
inmanufacture of machinery, textiles 
(including rayon), and chemical prod- 
ucts; also brewing and distilling and 
flour milling Amsterdam is famous 
for diamond cutting; Delft, for pot- 
ter 

Canals, of which there are 4817 
miles, are most important in internal 
communication and _ transportation; 
claborate systems are in the cities and 
feed the harbors. The Rhine and the 
Scheldt reach the sea through the 
Netherlands and carry enormous traf- 
tic, the Scheldt carries traffic includ- 
ing that from Antwerp (Belgium). 

The Dutch Constitution assures a 
hereditary constitutional monarchy. 
[xecutive power rests exclusively in 
the Sovereign and the States-General 
ol two Chambers. Universal suffrage 


lor citizens of both sexes over 25 years 
of age and proportional representation 
ire in force. 

The reigning Sovereign is Queen 
Wilhelmina Helena Pauline Maria 
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IMITATION... 


SINCEREST OF 
FLATTERY 


YVOMAX' stands unequalled 


higt refer input resistance s 


“QUICKEST TROUBLE 
FINDER EVER” 
says j. P. FITZGERALD 


Send Post Card for Catalog for new measuring equipment 


communication receivers, transmitters, kits, parts See them at 
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1249 MAIN ST., HARTFORD 3, CONNECTICUT 
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AT WHOLESALE PRICES 
RIGHT DOWN THE LINE 
FROM A TO Z INCLUD- 
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CRITICAL TYPE TUBES. 


PHILMORE 


SUPERTONE KIT 


RETAIL 


$4.00 


YOUR COST 
$9.40 
PHILMORE 


SUPER RADIO CRYSTAL SET 


RETAIL 


$}.90 


$]-14 
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JUNIOR MICROPHONE 


RETAIL 


$].25 


YOUR COST 
75‘ 


SINGLE UNITS ADD 25c POSTAGE 


STANDARD PACKAGE 


4 Supertone Kits 
4 Super Radio Crystal Sets 
4 Junior Microphones 


RETAIL $28.60 


your cost $]7-16 


Shipped Prepaid Upon Receipt of Check or 
Money Order Anywhere in the United States 
onoda. 


and 


Send for free 
catalog and prices 
of hard-to-get Radios, Ra- 
Tubes, Radio Parts, Pickups, 


aio 
Motors, Condensers, Tube Checkers, Volt and 


Ohm Meters, Signal Generators, 
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FLANAGAN 


RADIO CORP. 


America's Largest Stock of Radio Tubes 
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who succeeded on the death of her 
father (Willem III), November 23, 
1890, and who was crowned September 


6, 1898. Heir to the throne is Princess 
Juliana, only daughter, who is mar- 
ried to Prince Bernhard of Lippe- 


Biesterfeld. 

Germany invaded The Netherlands 
on May 10, 1940, and occupied the 
country. Queen Wilhelmina and her 
cabinet escaped to England and 
tablished the Government in London. 
The Netherlands declared war on 
Japan, December 8, 1941, and on Italy, 
December 11, 1941. German troops 
surrendered on May 4, 1945. 

Army service is compulsory with 
every man liable from the ages of 20 
to 40. 

Entire liberty of worship and con- 
science is guaranteed. 

Education is obligatory from ages 
seven to thirteen; instruction is free 
or subject to a small fee, in both pub- 
lic and denominational schools; teach- 
ers are paid by the State. There are 
several fine Universities. 


es- 


Tribute to SW Radio 


In closing, we leave with you a trib- 
ute to short-wave radio as paid by 
Eddie Startz in an early publication of 
PCJ (1929) : 

“Short-wave broadcasting as we 
know it today is the outcome of many 
years’ indefatigable research and 
profound study of short-wave tech- 
nique and propagation phenomena. 
The larger short-wave stations radiate 
their programs to every corner of the 
world, building a mysterious bridge 
between the loneliest spots of the 


earth and civilization, from Arctic to 
Antarctic, from Continent to Conti- 
nent. Short waves encircle the world, 


they convey messages of all kinds from 
and to every conceivable spot, con- 
quering the old enemy, distance, that 
used to be such a barrier to the prog- 
ress of mankind. That is why papers 
write, people talk, and engineers think 
about it. Short-wave broadcasting 
means that a long-cherished dream of 
mankind—the elimination of distance 
—has come true in the fullest sense of 
the word. Listeners are scattered over 
the entire earth and are particularly 
numerous in the tropics and in the 
isolated regions where man is de- 
prived of the comforts of civilization. 
That is where short waves reign su- 
preme, as the longer waves do not 
reach so far, or if they do, they are 
drowned by the severe atmospherics 
which are such a distress to the lis- 
tener. 

“In the remote corners of our world, 
at the outposts of civilization, in the 
desert or on the high seas, up in the 
peaks of the Himalaya mountains or 
the Cordilleras de los Andes wherever 
man is shut off from the rest of the 
world, there we shall find the short- 
wave fan. For him short waves are 
the only link with his fellowmen at 
home and are his only diversion. For 
him stations like PCJ mean home and 
all it stands for, conjured up and made 
audible by the mere turning of a tiny 
knob of his short-wave receiver ... 
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ready for attaching 
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molded rubber plug Each $0.20 
We carry in stock for immediate delivery 
many types of wire and cable in gauges of 
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specifications Send us your inquiries for 
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tion shortly. Write for your copy today. 
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the magic portal beyond which lies the 
outside world 

“It cannot be denied that in long- 
distance transmission there is a fas- 
cinating something decidedly worthy 
of the term ‘romance.’ There is @ 
thrill for both listener and speaker, 
through the personal contact that is 
maintained between two people who 
are separated from each other by such 
tremendous distances as only short 
waves will bridge.’ 

Of his long years before the PCJ 
microphone, Eddie Startz reports that 
one of his most interesting early ex- 
periences “was the rebroadcast of the 
1929 PCJ Christmas program for the 
United States. This transmission was 
picked up with perfect strength in 
America and was rebroadcast by the 
National Broadcasting Company over 
a large network of stations extending 
over the entire country. So success- 
ful was this experiment that we re- 
ceived over 3000 letters from listeners, 
enthusiastically expressing their ap- 
preciation of our efforts. A good many 
of these communications were from 
our countrymen abroad, who were 

‘ply moved when listening to their 
mother-country over such a great dis- 
tance. Another remarkable feature 
in the history of the station was when 
the old world was again linked up 
with the new—but this time with the 
South American Continent. Under 
the auspices of the Brazilian Ambas- 
sador in Paris, a concert played in the 
French metropolis was transmitted by 
PCJ to Brazil, where it was success- 
fully rebroadcast at Pernambuco, Rio 

Janeiro, and Sao Paulo.” 

As to his method of conducting the 
“Happy Station Programs,’ Eddie 
makes this comment: “Although I can 
safely say that short-wave listeners 
are a very grateful and appreciative 
audience, experience shows that they 
like to be treated individually. Listen- 
ers appreciate hearing their countries 
and towns mentioned during the pro- 
grams (especially at Mailbag time), 
and it is often difficult to do justice to 
everyone at a time, considering the in- 
numerable listeners of the station. 
But in my mind I have been with lis- 
teners all over the globe, talking to 
them in their own language, while in- 
terposing personal remarks and call- 
ing many by name, thanking them for 
their reports and cooperation. The 
PCJ family is large and a universal 
spirit of sportsmanship prevails among 
the listeners. 

“It is indeed a great satisfaction to 
note the interest and sympathy for the 
‘Happy Station Programs,’ which is so 
distinctly reflected in the thousands of 
letters pouring in from listeners all 
over the world. Not only do these re- 
ports and messages of appreciation 
contain valuable material for our en- 
gineering staff, but they are equally 

iluable as a stimulus to our future 
efforts in broadcasting. The commu- 
nications might be compared to the 
spontaneous response of a theatre au- 
dience without which the actor would 
be unable to play his role effectively. 
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Dependable MICROPHONE PLUGS 
by CANNON ELECTRIC 


Judy Canova, radio star, broadcasting 
over NBC in Hollywood, with Hal 
Gerard and Joe Kearns, RCA micro 
phone is equipped with Types “O” or 
“P”’, ALL RADIO NETWORKS USE 
CANNON MICROPHONE PLUGS, 


CBS) 


Two plugs and six recept 


acle 
styles available in this series. 
One oval insert arrangement 


with three 30-amp. contacts for 


No. 10 B&S stranded wire. 


Left: Type ‘'O3-42"" Receptacle and “‘O3-11"" Plug 
on W estern Electric table type mike used by Co- 
lumbia Broadcasting Co. Center and Right: Other 
large network mikes use type ‘‘O" for cable exten- 
sion. The latchlock device prevents accidental dis 
connection resulting from jerks or strain on cord, 


1 be 


six insert arrangements; 
to six 30-amp. contacts, 


stranded wire. 


53 


Two small plugs and four 


Five plugs and nine standard 
receptacle styles available in 


two 
one 


eight 15-amps. for No, 14 B&S 


re- 


ceptacles with zinc shells carry 


Left: Microphone with ‘‘P-42"" Receptacle and three 15-amp. contacts for 
P-CG-11 Plug used for platform public address. No. 14 B&S stranded wire, 
(Photo courtesy Reiss P. A. Systems, Detroit). Equipped with compression 
Right: Mike used by CBS-Hollywood, with P-CG- gland and relief spring 


12 plug shown in hand. As in the case of the above 
Type ‘“‘O"’, two mating “‘P”’ plugs can be used 
conveniently for cable extension where receptacle 
is not an integral part of the microphone itself. 


The New lightweight Type XL" is standard 
equipment on the equally new RCA Announce” 
Microphone which has a unique construction in 


the stem, allowing the plug | 


to swing into the stem with 
y ANNON ELECTRIC 
oe \ 


a cover. Relief spring on 
CANNON 


cee) DEVELOPMENT COMPANY 


(wo steel shell XL plugs 


from sharp bends. Adapters 
are available to users of 
microphones such as the 
Turner (second to right) 
for those desiring to con- 
vert toCannon "XL" Plugs. 


and leading XL features. 
Write Dept. C-228 for C 
all above connectors and 


everywhere. 


3209 Humboldt Street, Los Angeles 31, California 


Canada & British Empire — Cannon Electric Co., Ltd., Toronto, Ontario © World Export 
Agents (excepting British Empire) Frazar & Hansen, 301 Clay St., San Francisco 11, Calif. 
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RADAR POWER SUPPLIES CONVERTED 
FOR YOUR APPLICATION 


@ QUALITY COMPONENTS: 

@ QUALITY CONSTRUCTION: 

@ QUALITY PERFORMANCE: 

@ BUILT BY WESTERN ELEC- 
TRIC: 

@ 115V., 50-60 CYCLE INPUT: 

@ EXCELLENT REGULATION 
FROM 90-130V. INPUT G&G 
FROM NO-LOAD TO FULL- 
LOAD RATING: 


MODEL 3 
Voltage range: 210-320VDC. 
Max. load rating _ 0.406 Amp 
Tube Complement: 2-836; 6-6L6; 
2-6SF5; 1-VR105; 1-VR15¢ 


Both models are supplied in 
attractive modern black wrinkle 
finish cabinet. The front panel 
is a standard 19° relay rack 


MODEL 8 
Voltage range: 590-950VDC 
Max. load rating: 0.225 Amr 
Tube Complement: 2-836; 2-6L6; 
2-6SF5; 1-VR105; 1-VR150 


panel 101" high. Separate fffa- 
ment G plate circuit controls 
are provided on the front panel 
along with the voltage control. 


PRICE EITHER MODEL: $152.00, NET, F.0.B. FACTORY 


CAMBRIDGE ELECTRONICS CORPORATION 


208 SOUTH PULASKI STREET 
BALTIMORE 23, MARYLAND 


“Through this 
reaction on the 
part of the lis- 
tener, the enthu- 
siasm is continu- 
ally kept alive. It 
is for this reason 
that when ad- 
dressing the mi- 
crophone I know 
that I am not 
merely talking to 
a lifeless instru- 
ment but that 
my words are 
heard by count- 
less numbers of 
short-wave 
friends in almost 
every country 
under the sun!’ 

* * * 

NAVE Will 

Verify 

From H. H. Hol- 
ton, Commander, 
U.S.N., Officer in 
Charge, Radio- 
Television Sec- 
tion, Office of Public Information, Navy Department, 
comes this official information regarding NAVE, the trans- 
mitter of the Navy Antarctic Expedition: 
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PC]'s rotating beam antenna, the only one 
of its kind in the world. The prewar one 
was destroyed by the Dutch rather than let 
it fall into the hands of German invaders. 


“The Navy Antarctic Expedition has provided aboard 
the U.S.S. Mount Olympus broadcasting facilities for 


equal use among the four major (U.S.) radio networks. 

“Since Navy responsibility for the broadcast ends once 
the signal has left the ‘Mount Olympus’ antenna, the net- 
works have arranged to pick up the signal through RCA 
and Press Wireless. The frequencies allotted for use by 
the Naval Communication Service are 9.280, 9.670, 12.265 
15.930, 17.820, and 20.040. In addition, RCA has been util- 
izing its own frequencies. Naturally, the use of any one 
frequency has not been standardized vet because of vary- 
ing and unpredictable atmospheric conditions. 

“Considerable thought had been given communication 
with radio amateurs, but since the communication person- 
nel with the expedition are fully engaged with normal op- 
erating communications, audio-radio broadcasts to the 
American people through the four major networks, radio- 
teletype, radio-photo, and establishing communication 
with the Navy airplanes making reconnaissance flights 
over the Antarctic continent, time and personnel are just 
not available for amateur radio communications. 

“If radio listeners and amateurs wish to verify reception 
of ‘NAVE, it is requested that they mail their requests to 
the Radio-Television Section, Office of Public Information, 
Navy Department, Washington 25, D. C., U.S.A. 

“It must be borne in mind that the operating radio log is 
being maintained aboard the ‘Mount Olympus’ and that 
there is no mail service to the Antarctic. Therefore, an- 
swer to requests for confirmation of radio reception will 
require five to six months. Please advise your readers not 
to send requests for confirmation to the ‘Mount Olympus 
Such requests will be handled here. It is also urged that 
amateurs refrain from trying to raise NAVE in view of 
the expedition’s present work-load.” 

Information on reception of NAVE comes from Bill Ar- 
thur and Lynn McLaughlin, Charleston, West Virginia, 
who have been carefully monitoring NAVE: 

“NAVE has been using a transmitter which they rate as 
350 watts, but a 2.5 kw. transmitter was picked up in the 
Canal Zone and is probably now in use. While schedules 
of NAVE are for the most part irregular, they usually con- 
tact the United States around 7:30 a.m. and 6:30 p.m. EST 
(1230 and 2330 GMT), daily. 

“Thus far, the 17.82 frequency has been heard more here 
than the others, although it usually suffers interference 
from U.S. broadcasters in the 16-meter band. 

“Apparently, NAVE uses a variable frequency oscilla- 
tor—or equivalent—as frequencies can be shifted by small 
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amounts in order to avoid too much 
interference from other nearby trans- 
mutters. 

“At times the contacts have not been 
too successful, in fact sometimes have 
not been completed. However, we have 
usually been able to read both sides 
here. 

“Press Wireless contacts have in- 
cluded WBE, 19.580; WBH, 22.780; 
WHJ. 17.440; WBG-5, 15.610; WJS, 
15.700; WJQ, 10.010; WRP-2, 23.450. 
RAC contacts have included WBU, 
21.26; WQE, 18.920; WLL, 17.900; 
WQD, 18.960; WQV, 14.800; KQZ, 
17.980: KEL-2, 21.220; KES-3, 10.620; 
KLL, 13.720; and others.” 

If tests on the 20.040 frequency are 
successful, I believe it is quite likely 
that it will be used a great deal in the 
future. Watch for this “high” one! 


* * * 


Re Newscast Table 

The English newscast table com- 
piled for this issue of the ISW Depart- 
ment was prepared with a view of 
serving readers in many countries. 
Not all stations listed will be audible 
in any given area. Since this table 
should also serve to some extent as a 
worldwide log, an effort was made to 
include all known English news pe- 
riods. It must be remembered, how- 
ever, that station schedules are sub- 
ject to change without notice, and that 
changes are taking place almost daily. 

Especial thanks go to Paul Dilg and 
August Balbi, California, and to Roger 
Legge, New York, for their valuable 
assistance in the preparation of the 
table. 

Australia’s DX Sessions 

Direct via airmail from Ernest H. 
Suffolk, DX editor for Radio Austra- 
lia, comes this timely information: 

“Radio Australia seeks DxXers re- 
ports on signals, guarantees to verify 
all correct reports, and will answer 
all letters. An old-time DXer, Graham 
Hutchins, has been engaged to attend 
to this matter and is now on the staff 
of Radio Australia for this purpose 
alone. I will acknowledge and give a 
‘cheerio’ over Radio Australia for all 
reports addressed to the DX Editor, 
Radio Australia, Melbourne, Victoria, 
Australia. 

“Current schedules for the DX pro- 
grams are: 

“Saturday, to Eastern U.S. and Can- 
ada, 7:20 p.m. over VLAQ, 21.600: 
Sunday, to Western U.S., 12:25 a.m., 
over VLB8, 21.600 (or VLB9, 9.615), 
VLC4, 15.32, VLA4, 11.770 (or VLAS8, 
11.760), and VLG7, 15.160; Saturdays, 
to British Isles, 5:15 p.m., over VLB6, 
15.200, VLA4, 11.770, and VLC10, 
21.680.” 

* * » 
Addresses 

The following station addresses were 
sent us by Pat Casey, New York: 

HH3W, P.O. Box A117, Port-au- 
Prince, Haiti; CFCX, 1231 St. Cath- 
erine Street, W., Montreal, Quebec, 
Canada. Reports to CMAN, CMCY, 
COCY, CMHI, COHI, CMJN, CMKYV, 
CMKN (some of these are medium- 
wave outlets) may be addressed to Ra- 
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dio Havana Cuba, Apartados 770-799, 
Havana, Cuba. 
* + * 
Spanish Stations Skeds 

From K. Dobeson, England, official 
agent for thé Spanish Broadcasting 
Network, we have received this infor- 
mation: 

“Spain is desirous of receiving re- 
ports on Spanish radio stations, either 
sent to them direct at Radio Nacional 
de Espana, Madrid, Spain, or to me at 
Globe Hotel, Chichester, Sussex, Eng- 
land. All queries will be answered. 

“Madrid, Radio Nacional de Espana, 
40 kw., 32.02 m., 9.369, is scheduled 
2:45-5 p.m. and 6:30-9 p.m.; in Rus- 
sian at 2:45 p.m.; English, 3 p.m.; 
Arabic, 3:30 p.m.; Spanish, 3:45 p.m., 
to African colonies; French, 4 p.m.; 
Portuguese, 4:30 p.m.; German, 4:45 
p.m.; Italian, 4:52 p.m.; at 6:30 p.m. is 
beamed directly to Hispanoamerica 
in Spanish. Other programs are be- 
ing planned, including one to North 
America; there are irregular broad- 
casts to North America now, such as 
on November 2 when there was a talk 
by the Scotsman, Halliday Sutherland. 

“Alicante, Radio Falange de Ali- 
cante, 37.7 m., 7.940, is scheduled 8 :30- 
10 a.m. and 3-6 p.m. 

“Madrid, Radio SEU, approximately 
4255 m. (sometimes changes fre- 
quency because of interference), usu- 
ally is heard around 7.010, is sched- 
uled 10 a.m.-2 p.m. and 3-6:30 p.m., 
irregularly to 7 p.m. 

“Cuenca, Radio Nacional de Espana 
en Cuenca, 42.25 m., 7.100, is sched- 
uled 8-10 a.m. and 3-7 p.m. 

“Oviedo, FET22, Emisora de la Fa- 
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lange de Oviedo, 42.6 m., 7.042, is 
scheduled 6-7 a.m., 7:30-9 a.m.,-and 2- 
6 p.m. 

“Valencia, Radio Mediterraneo de 
Valencia, 3 kw., 42.63 m., 7.0372, is 


scheduled 7-9 a.m. and 2-6 p.m. 

“Malaga, Radio Nacional de Espana 
en Malaga, 42.79, 7.012, is scheduled 
8-10 a.m. and 3-7 p.m. 

“Valladolid, FET1, 6 kw., is sched- 
uled 7:30-9 a.m. and 3-6 p.m. 

“Tenerife, ‘Club Tenerife,” EAJ43, 
20 kw., 41.28 m., 7.267, is scheduled 
6:30-8 a.m. and 12:30-5 p.m. 

“Spanish Morocco, Tetuan, ‘La Voz 
de Espana en Africa,’ 49.45 m., 6.070, 
20 kw., is scheduled 2-7 p.m. 

“Tangiers, approximately 42.5 me- 
ters (7.059) and on one other fre- 
quency in the 41-m. band, uses Span- 
ish, opens at 1:30 p.m., is heard at 3 
p.m. in England, and is presumed to 
closedown either at 6 or 7 p.m.; this 
one may not belong to the Spanish 
Broadcasting Network, but is received 
with good strength here in England.” 

* ok * 
Last Minute Tips 

Direct from Dr. Siegmund Guggen- 
berger, Public Administrator of the 
Austrian Broadcasting System (Radio 
Wien), comes this late news of broad- 
casting activities in Austria: “All 
these last months we had to contend 
with almost unsurpassable difficulties, 
and still we attained remarkable suc- 
cess with the reconstruction of the 
Austrian Broadcasting System. This 
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was due to a great extent to the ami- 
cable attitude of all the foreign broad- 
casting organizations. We were 
spurred in our work, however, by an- 
other idea still: Although Austria is 
but a little country, it is within the 
focus of world political interests. For- 
eign countries generally get their in- 
formation from authorities who—in 
spite of their friendly disposition— 
might not always have the necessary 


insight into Austrian affairs which 
might enable them to judge fairly. 


The voice of Austria itself—its radio 

shall speak to the world again. We 
expect to reconstruct our big radio 
station—Bisamberg—and to realize 
the reunion of all the Austrian broad- 
casting stations in the near future. 
Then we shall make it our noblest task 
—following the good Austrian tradi- 
tion—to offer a standard program 
which will find an echo in all foreign 
countries.” 

Overseas radio journals report that 
“a powerful new short-wave station, 
to be called ‘Radio Haiti, is to com- 
mence operation early in 1947. It will 
be the most powerful station in the 
West Indies, having a power of 150 


kw. There will be three transmitters, 
providing beam services to Europe, 
Africa, North, Central and South 
America. Programs will be radiated 
in four languages—French, English, 
Spanish, and Portuguese. The follow- 
ing channels have been allocated: 


6.077, 6.200, 9.563, 9.620, 11.815, 11.820, 
15.300, 17.150, 21.500, and 21.670.” 
(Short Wave News, London) (Your 
ISW editor would appreciate further 
information on “Radio Haiti,’ as it 
becomes available. 

At last report, the two short-wave 
transmitters long reported under con- 
struction in New Zealand had not 
taken to the airwaves, the holdup be- 
ing the building of suitable antenna 
arrays. Site of the transmitters is at 
medium-wave 2YA, just outside Wel- 
lington. 

Around the New Year the following 
interesting letter was sent out by Yves 


~ 


Samsioe, an official of Radiotjanst 
(The Swedish Radio), Stockholm: 
“Hereby just a few lines from the 


Swedish Broadcasting Corporation to 
thank you for your collaboration this 
year and for the excellent reports of 
reception you sent us. A new year is 
now coming, a year, we hope, of peace 
and prosperity. We don’t know yet 
what we can offer you in radio ques- 
tions, I mean programs a.s.o., but we 
can assure you that we are doing our 
best to make this year of 1947 a better 
one than 1946. We shall still be work- 
ing with our 12-kilowatt transmitters 
even this year, but the programs will 
be a little bit different, more music 
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ity of a weekly “goodwill” DX session 
for short-wave listeners “around the 
world.” The pattern would probably 
include good music and acknowledge- 
ment of letters and reception reports 
received from listeners. Details will 
be announced as soon as they are 
available. 

Incidentally, Stockholm is now using 
SDB-2, 10.780, to parallel SBT, 15.155, 
in the daily North American beam 
(English and Swedish), 10-10:55 a.m. 

An unknown Chinese station has 
been heard lately between 9:15-11 a.m. 
on about 6.390; call sounds something 
like “XPRA”: sign-off is with the 
Chinese National Anthem. XGOUS, 
Nanking, has been heard around 8:30- 
9:15 a.m. lately on various frequen- 
cies, including 6.935, 7.530, 7.548, and 
7.090; relays press dispatches and ap- 


pears to be experimental. (Dilg) 
The Chinese station (listed by Aus- 
tralians as XMTA) on about 12.115 is 


being heard in Sweden around 5:45-7 
p.m., usually with news in Chinese at 
about 5:45 p.m.; uses various calls so 
is evidently relaying a number of 
stations; among calls heard are 
XGON, XGNC, XNGR, XNTX, XNY, 
and XNTR. (N. Johnson) Other Swed- 
ish reporters list location as Yenan; 
if so, may be Communist-controlled. 
From “Down Under,” location is re- 
ported as Shanghai, and is said to have 
English news irregularly around 6:30 
a.m. Has been heard irregularly by 
Paul Dilg, California, early mornings, 
but no English has been noted. 


A Chinese station on 9.555, believed 
to be Chungking, is being heard in 
Sweden between 8:45-9 am. (N. 


Johnsson) XOPD, Hangchow, 
on this frequency. 


is listed 


On about 4.230, Paul Dilg, Califor- 
nia, has recently been hearing an 


AFRS station in Nanking, China, giv- 
ing an “XM..” call, around 9 a.m.-12 
noon. May be a harmonic. 

Early in January, time of the “eve- 
ning” Radio Australia beam to East- 
ern North America was changed; is 
now heard 6:30-7:45 p.m., with news 
at 7 p.m., over VLAQ, 21.600. Officials 
of Radio Australia inform me that this 
change was effected that “reception 


might be more clear.” Tests con- 
ducted on VLC4, 15.320, late in De- 
cember, in an effort to find a satis- 


factory outlet to parallel VLA9Q in this 
transmission, were poor, due to in- 
terference from a U.S. transmitter. 

SVL, 7.295, Athens, Greece, has poor 
signal due to interference; scheduled 
2:58-3:45 p.m. with Greek news at 3 
p.m.; program is interspersed with 
swing records, off with march: no 
English noted. (Bromley) 

ZBW, Hongkong, appears to be on 
9.540 currently; has weak to fair sig- 
nal here in the East around 6-7:45 
a.m. (when carrier of Australia’s VLB 
comes on); uses mostly Chinese dia- 
lects, is scheduled to relay the BBC 
news from London at 6 a.m. 

LKQ, 11.735, Fredrikstad, Norway, 
relaying Oslo, is verifying reports 
from Administration of Telegraphs, 
Radio Dept., Broadcast Division, Oslo, 
Norway (Norge). Is heard in New 
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RADIO NEWS 


York with a fair signal from 5:45 to 
about 7 a.m. fadeout. (Beck) LK4J, 
9.540, Oslo, is heard with bad QRM in 
Sweden at 1:35 p.m.; on about 6.180, 
Oslo is heard between 4-4:15 p.m. (N. 
Johnsson) The Oslo transmitter on 
about 6.180 is heard in New York sign- 
ing off at 5 p.m. (Beck) Also heard 
in Sweden around 12:30 p.m. (B. Nils- 
son) 

Radio Dakar, Fr. West Africa, listed 
on 15:345 but now operating on about 
15.388, is being heard widely from 
1:30-5 p.m. daily, sometimes longer; 
has especially good signals in the East. 
Strong signals are still being heard 
from this station on its 11.712 fre- 
quency, 2:15-2:30 a.m. 
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Sonar—Sub’s Nemesis 
(Continued from page 49) 
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both the receiver and the driver with 
one control, and adjustment of both 
to the resonant frequency of the pro- 
jector is greatly simplified. 

In the Submarine Signal Company's 
WCA-2 equipment, often used on sub- 
marines, part of the hf. oscillator 
voltage is fed to the driver amplifier, 
where it is mixed with a frequency 
generated by another oscillator tuned 
to the i.f. of the receiver, as shown in 
the block diagram of Fig. 6. In this 
equipment, the operator can tune both 
the receiver and oscillator simultane- 
ously, as in the QCQ-2, but the driver 
amplifier for the WCA-2 equipment is 
generally installed in another part of 
the ship from the receiver and indi- 
cator stack. 

Since the sound beam from the pro- 
jector is highly directive, having a 
width of about 20 degrees, it is pos- 
sible to use it as an indication of the 
bearing of the target. Even with a 
beam of this width, it is necessary to 
define the edges of the target by de- 
termining the ‘“cut-on” points, as 
shown in Fig. 4. The midpoint be- 
tween the cut-on points is then consid- 
ered the bearing of the target. 

A synchro system actuates a motor 
control circuit, such as an amplidyne, 
to direct the sound beam to any de- 
sired bearing. The operator turns a 
hand wheel which rotates a synchro 
generator. Another synchro is geared 
to the training motor. One of the 
rotors is supplied with 115-volt, 60- 
cycle, a.c., while the other is connected 
to the amplidyne amplifier. When 
the two rotors are 90 degrees apart 
electrically, no voltage is induced in 
the second one. When the control 
synchro is turned by the operator, the 
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Don't miss the 
article on this 
UHF Preselector in 
March issue of CQ! 


4, ee 2 


Primary:— 115 
volts AC 60 
cycles. Second- 
ary: 1470 
volts CT at 1.2 
amperes 1450 
volts at 800 ma 
when used in 
circuit. For the KW 


bridge rectifying 


rig using 
810's etc. 

d modulator. 
poset loads. Hermetically sealed - 


oil filled with cool- 
ing fins. Size: 11x10x9. 
Your cost 


SECONDARY 


» FREQUENCY 
. STANDARD 
¢ For precision frequency 
6; measurements. 
bi @ Complete with spares 
ty @ 1000 KC to 45,000 KC 
rey: @ 1000 100 -- 10 KC 
oa Check Points. 
Age @ 100 to 250 V., 25-60 
4st cycles, 

A Buy at 


.. 295° 
SURPLUS 


KADIO. INC 


30 MUNSON ST., 


PORT WASHINGTON, N. Y. 


UHF PRESELECTOR 


The Highest Gain Preselector Made! 
STOP DREAMING! 


Te Oe 


304-TL, 4-250A. 250TH. 
Will handle both RF {inal 
Capable of heavy 


HERE IT IS! 


The most efficiently de- 
signed unit of its type 


which has ever been made 

F available to the amateur. 

A Complete with 3-GL446A 
tubes, spare parts, cables 
and sturdy wood carrying 
case. 

Original 50 

cost $275. 2 

3 Your cost 
All units Brand New 

FREQUENCY RANGE: 175 

Mc. to 220 Mc. _ Easily (Aj 
adapted to cover the following bands. : 
224 Mc; 144 Mc; 54 Mc; 28 Mc 


FEATURES 


@ Extremely high gain. 

@ Twogrounded-grid lighthouse stages. 
@ Tuned cathode and plate circuits. 
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2 
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with silver-plated brass. 
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Smitters, The finest Modulation get 


size and weight for pastatte 
ever made. ‘ 


Coming Soon... 


Contests witH prizes worth thousands 
of dollars. Be sure to get your name 
on our mailing list NOW to be eligible. 


} SURPLUS RADIO. INC. ' 
} 30 Munson St., Port Washington, N. Y. | 
| Please send me a FREE copy of your ! 
| Bargain Catalog at once, and details of | 
j the contests as they are formulated. | 


WAR SURPLUS 
SALES 


—-LAKE— 


Amplifying Systems || 


RADIO - ELECTRICAL - ELECTRONIC 
EQUIPMENT ~- PARTS - SUPPLIES 


NEW Navy RBL3 Low Frequency | 


Radio Receiver 

T.R.F. type receiver, with regenerative detector de- i 
signed to cover 6 bands frequency range of 15 to 
600 Ke: suitable for reception of voice, MCW, ICW, 

and CW signals Operates on 115 v. 50-60 cycles 

| At 7 Tubes supplied with set Also metal box 
containing spare equipment—condensers, resist — 
switches, tubes, replacemen wer tr ‘ans former and 


other misc. items. Everything $49, 50 
Only 


WESTERN ELECTRIC or SYLVANIA types IN21A 
& IN23A Crystals; 35c each or 
3 for . $1.00 


RCA, HYTRON or SYLVANIA 807 Tubes, a3 
. 


GBM ccc cvsccccsvecveccccecsesocsoccees 
SUPERIOR 2 KVA Power Stats; input 115 volt AC, 
50-60 cycle single phase,—outp at voltage range 0-1 + 
tae | volt; maximum rated output current 15 amp availa 
| “aie ble over entire range of output voltage 
weight approx. 20 Ibs. .........-- “$29. 50 
” SUPERIOR 2 KV A 2% KW power stats, 2 in tan- 
As listed below: R - - dem, each 115 volt AC single phase. Same as 50 
No, Watts Inputs Md List Your Sos Front view of WCA.-2 stack. above but twice the input and output $54.5 
Ais eh potebog ee 52.86 | | NNN. cc cocwasdiien Genes ssesbseberiawes . 
A12 12: 2: EN. 4 de 51.45 | | “ 
A 8 - & 3. 87.50 $1.45 - wate ° } HIPOWER quartz Crystal units, type CF5 $i. - 
A 6 6 is ie ace 75.00. ...-. 44.10 || voltage induced in the rotor of the | | soo) Ke. complete u 
A 5 5 ae chewe Geis veo 35.28 5 : } KC, compl Wet BENG. ccc cecccse 
Model me cxschdaalsta 75.00...-.. #449 1} second synchro is applied through a es er ee 
| transformer to the grids of two tubes. | | crackle finish; panel openi ng 19” wide. 
HAWAIIAN ELECTRIC GUITAR tr g * ay seed unelbensenes deel e re: $12.95 
Beautiful black plastic, trimmed with chrome rhe plates of these tubes are fed with 
23” seale, 4% octaves of — range. List . r i ic se + , -} | PHILCO TANK ANTENNA—all aluminum, copper 
550.00 Your’ Gaus € ra 39.40 a.c. The amplifier is essentially a grid weld, dark grey finish; 12 feet long, in 3 sections: 
+) ) Ss eeeee ** . a - A - ! eight ) oz.: base %~” dia. ip “un 
controlled rectifier circuit, and the | | yoer 10 0%: base “ts” Gia. to” $0.98 
DeLuxe direction of rotation of the training | Promet Delivery—Write Dest. RNM 
a . hi ee $ ed on C.0.D. order 
motor is controlled by whichever tube 25% deposit required on C.0 
PHONO | S Shipped F.0.B. New York. Minimum Order $2.00 


is conducting. This explanation is 
CABINET considerably simplified, since the am- 


Covered in tuxurt- plifier controls the amplidyne gen- MICHAEL STAHL, INC. 


ous, genuine brown Pg P , - ishes ar a. 
feathecette, has de" os which - — furnishes — 39 VESEY ST. 

e brass hard we) “Te ar awrite fey): 
egg: Bs ure current of the correct polarity Tel. COrtland 7-5980 New York 7, N. ¥. 
made completely of for the desired rotation of the training 
plywood with brown 


Slastio handle, has motor armature. This type of control 
padded top and 


bottom Motor board we, x 144". $8 95 is used in much of the sonar equip- 
= 


8” H. You D nos °° QCS, QCT, and QCQ-2 models. The 
Western Electric QBF employs a BARGAIN ON FARTH! 
se 


three-arm “potentiometer” device 
which supplies a.c. voltage of correct 
amplitude relationships to a large One of the best 
synchro training motor directly, thus 
simplifying the control circuits. The 
“potentiometer” is actually a trans- 


Vacuum tube 
Volt-Ohm- Milli- 


former with the brushes making con- ammeters e€vet 
tact with the windings at the proper built. For only 
points to furnish the necessary motor $44.85. (Built to 
voltages. sell for $52.50) 
All of these systems employ a sep- (Used on atom 
arate aggre gg between the train- Bomb). Further- 
NO oes oS sre "se ~toa nl — + 
ae ee | ing gear and the operator's stack. more—10 days FREE TRIAL. 
wood, in handsome brown leatherette ‘finish. Inside || This bearing indicator shows the pro- F 
dimensions 16%” long, 14” le, 9%" : ° vs ° . Q 
high. Has blank motor board. As ilius- $ jector bearing, with respect to the 0-1000 in six ranges DC and AC 634 
« bove, spec © . ; %o © ; , ° "y ‘ Z 
pong ve, Docielly priced ot. .; +++. — ship’s heading, on a fixed scale, and in. probe. Flat response from 20 
Als ank table cabinets of walnut veneer in the bs t e - ‘i 
following sizes, with speaker opening on left front the absolute bearing on another scale cycles to over 20 kcs. 0-200 meter 
side: (*Note: *7 has center speaker grill.) mtatine in eunchre > 7 » ahin’e dee gees Ms 
21 — B14" My" Hx 4” D rotating in synchronism with the ship’s 4 inch scale. Reads direct, no 


gyro-compass system. The training 
panel for the QCQ-2 equipment is 


graphs to follow, uses 6SN7—G6H6— 


Pap pee in i of —_ side. shown in Fig. 3. 6X5—Black crackle case 10 x 8 x 7 
ypes of radio cabinets and parts are available : . o r § ; + ineert » 
at Lake's Lower prices. A large stock is listed in | | So far we have described some of made by St. Clair Engineering Cor 
our catalog. i ee : . s 5 i all = 
avite tor SERVICEMEN—RETAILERS | = a sen for yg —— poration. 
rite for our new, illustrated 16-page catalog NR-116. of submerged objects in a horizonta . 
Write for our Special Catalog on” \crophones, lirecti CS ee rie Send money in advance and if not 
le as CNS direction from the ship. If, however, ; Ter yey Ae . "3 d 
Order from Lake! You'll make no mistake! | | the projector were turned 90 degrees satished in ten days return meter an 
. ‘ around a horizontal axis and directed | | get your full amount retunded less 
Dept. A downwards, the equipment could in- | | postage. 20% deposit if ordered 


l k R di S F dicate the depth of the water below C.0.D. 
the ship. This is exactly what is done | 
a C d 10 d eS 0. in echo sounding equipment Since | wan WH = Th 


615 W. Randolph Street the projector used for sounding does | RADIO EQUIPMENT COMPANY 


not need to be rotated, it becomes a 377 East Main Street 


Chicago 6, iW. fixed unit mounted flush with the hull. | LEXINGTON. KENTUCKY 
In many such installations, one pro- ! . 
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‘ector is used as the transmitting unit. 
‘nd. another is used for receiving | NEW SURPLUS AT LOWEST PRICES 


Simplified equipment of this type is Eee 
25-WATT P-A RE-ENTRANT SPEAKER 


n general use on all ships, some being 

equipped with continuous recorders, Jensen Driver Unit UTC Transformer 
naking a permanent record of the ® An excellent speaker. Built for the Army. Jensen driver unit 
’ > water ac > chi Irsiec alone weighs 9 Ibs. UTC line-matching xfmr 250, 500, 1000 and 
lepth of the water as the ship pursues 3500 chan. Metallic diaphragm volce-coll assesably. 30° overall. 


ts course. Horn 13’ dia. Fitted with swivel, lock nut and sleeve for standard 


Sonar, like radar, is rapidly finding Brand New. pipe stand. One of the greatest surplus bargains ever offered 
‘' +3 7 _ . am BEE a Single Lots 
eace time uses. Compact sounding In Sealed ONLY $] 790 as han ane 
quipment is being developed for even Cartons. $15.46 ea. 
the smallest pleasure cruisers; power- | ” sneer, . er ee eee 
. | 
ul systems are capable of locating | 32-Foot Portable 4-Section DYNAMIC | WHIP 
schools of fish for commercial fisher- | ily Wooden MAST MIKE and AERIAL 
nen; sunken ships can be located | Each Stction sft. long. ~ 
° ° | . we 
vith sonar equipment; in one Case, | | \ poles, painted olive drab. PAIR of 4 ded al 
. . TASS “ =>) o 
even, a sunken airplane was located in | |\ joining the 4. sections DYNAMIC Corps 
Ta : ‘ together Poles 1%" rPype. 
i60 feet of water at the bottom of a | | dia. Complete with col- PHONES 7-ft. long. 
lnize } lars and fittings. An- Telescopic 
PARC. . |} \ tenna wire, 100-ft Peer 
Numerous types of circuits are re- the —<:,—~ Metat. 
juired to make a complete sonar sys- | \ tors. Ground wire / $ 95 Rust-proof, 
- ae . same as antenna ldeal for 
tem effective. In some models, a | \ 80-ft. Hand-oper- antes. 
x. 3 * a { \ ated reel for wind- oo housetone 
athode-ray tube is used to indicate 1 | | ing antenna and Birnre 
to the operator when he has the pro- \ See poles, etc, 
ector trained directly on a target, \ ements a8 Seep Never Again At This Price! ! 
y °) ; ic > . ’ LOT rTeEeECc n 4 e Usually sold for $6.00 to $9.00, we 
or when it is one or two de grees to ae aikar thls Gein datesanie tele {i 98< ed. 
the igh or > This > j ) > is ’ and pair of dynami »yhones for a small 
i€ right C . le as rhis par ane + ] x ONLY _ don of their ‘wanl T he cuneiy is In see of 10, 
KnOW < 4 ar +4 - é - WB € lit ec You are rer orde ea 
— wn as - n€ “4 pap se oe ste ; $g95 ec. —— | i are urged to order Add 28¢ tor 
Ucator, and it i a great Help to tnx mm ——s_—s«NOO Lots--$8.00 eo. ( In Lots of 10 or mor $2.75 ca ae ? 
perator in giving accurate target ? Please add postage for 2 peands * 


earing to the conning officer. To 
nake an effective attack, the target 
nformation must be obtained quickly 
ind accurately; the bearing, course, 
nd speed of a submarine must be 
known, and there can be no guess- 
vork. How well sonar has done this 
s evidenced by the number of sub- 
marine sinkings— nine hundred and 
ninety-six submarines would make a 
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formidable fleet for any country. But 


FLASH!! SCR-522—ONLY $49.50. Famous Airborne Set 

* H-F Transmitter- Receiver, 100-156 Mc. Complete Conversion data available now. Ideal for 
214 Meter Ham Band, 2-Way Police, Fire and Marine Services, VHF Airborne. Just Released 
at this new, LOW price. 


90 Mil XFMR and 2 Chokes ' 
those, at least, will never fire another . LOOK! 
‘ 7 For Less Than Net Price of e Tobe Co. duat 8-600 
orpeco, thanks large ly to sonar. Transformer Alone! ! ! v. paper condenser © OIL CONDENSERS 
—i0— + Brand new, fully encased, standard HAD- impregnated. Metal At Lowest Prices! 
LEY 700-CT power xfmr (6.3v, 2.5a., 5v., 3a.), case. 4-prong socket at 
and TWO Hadley fully encased 125 Ma. bottom. Amazing Buy GE Pyranol, 8mfd.1000v$1 +4 
12 Hy. Filter Chokes. Ideal for push-pull at only 75¢ ea. c-D i. 4-dntd. 1000v 


6V6 Amp. ONLY $3.95 for all THREE! 1 1 { Im doz. lots (0¢ ea Aerovox 4-mfd. 600v oil ‘ 
i eS 


REP AIRING HINT Never Again At This Price! ! ! Going Fast! Order Quickly!! 
N MANY of the older types of re- 


ceivers you may be called upon _to NEW BC-645 I-F-F 
service, the ganged tuning condenser Transmitter-Receiver 


plates short out or scratch against 
each other causing the set to be dead 420-450 Mc., 460-490 Mc. 
or noisy. Sometimes no amount of For Less Than the Net Worth of the Tubes Alone. 


A P ° 39 P 
mechanical ‘juggling’? will separate ec ' ‘i ' ' 
° . +, omplete conversion diagrams with each set 
the ez y > < “<. as > .@ :. ’ 
he misaligne d plat« s. The cause seems for ham bands, citizens’ communication, etc. Mag 


to be inconsistent plate spacing on the nificent Workmanship. Tubes include W-E doorknob 
rotor shaft and/or the stator. The 316A. Parts alone worth $50.00. 

spacing usually is normal in the cen- | OUR PRICE...... $16.85 
ter but misaligned in opposite direc- — ee 


tions at one or both ends. The last Brand New—In Sealed Cartons 
resort seems to be one of bending 
plates—a bad practice and one which, 
if successful, is time consuming. 

By disconnecting the coil from the 
bad section or sections and connecting 
a 6-volt storage battery across the sec- 
tion, the touching edges can be burnt 
with no damage to the condenser or 
the battery. However it is not a recom- 
mended procedure when the plates 
rub firmly together. Be sure and ro- 
tate the plates while the battery is 
connected so that too much burning 
will not occur. 

To give more clearance and to pre- 


HALLICRAFTER ARR-7 


COMMUNICATIONS RCVR. 
550-Ke to 42-Mc. (Similar to SX-28A). 


« Only a few were released. None will be available in 
future. This is a GREAT receiver, with 3 RF stages 
(one re-radiation suppressor r-f), 12 tubes. Motor and 
manual tuning. S-meter. I- F selectivity control, crys- 
tal filter, AVC, phasing control, ANL, etc. Also fur- 
nishes video output for scope, and panoramic eutput 
for scanning. Complete with tubes and xt!, but with- 
om pee supply. Power requirements: 270v. at 135 

; in sealed cases. YOUR VERY LAST CHANCE 
To ‘Ger ONE at $159.50, with tubes, crystal and beau- 
tiful LS-3 Jensen or Magnavox PM speaker in black 
Took cabinet. Only 15 on hand. Order by telegraph, 


vent the job from “bouncing back”? | Send 20% Deposit. Balance C.O.D. We Ship Anywhere in U.S.A. 
the rotor can be swung through its OFFENBACH AND REIMUS CO. 
range a second time with a slight | 372 Ellis Street San Francisco 9, Calif. "Phone: ORdway 8551 


pressure against the spring. 
If this procedure does not clear the 
plates, it will at least give a good indi- 


cation where the plates are touching. 7 , 
a ee ie ta AME THE HOUSE OF A MILLION RADIO PARTS 
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TELEVISION 


KIT. e eA HIGH QUALITY 
TELEVISION RECEIVER 


ready for Easy, 
Rapid Assembly 


o 
ENGINEERED 
BY 
TELEVISION 
SPECIALISTS 


Easy-to-Assemble: No knowledge of tele- 
vision required. COMPLETE easy-to- 
follow INSTRUCTION SHEET gives 


you all the knowledge you need. 

This Kit INCLUDES SOUND, all compo- 

nent parts, and the following:— 

1. Specially designed Television 
Antenna. 

2. A $30.00 Lectrovision seven- 
inch Picture Tube . . . plus 
ALL other tubes. 

3. Pre-tuned R-F unit. 

4. Finished front panel. 


5. All solder, wire, and 60 feet 
of low loss lead-in cable. 


Uperates on 110V.; 50-60 cycles A.C. 
Price: complete with ALL tubes, $159.50. 
will be made approximately 2 
of order. $25.00 deposit 
balance C.0.D. 


Shipment 
weeks after receipt 
required on all orders, 


Trade Inquiries Invited 


We believe that the comparative quality of this set 
is superior to other available sets. It has been ac- 
claimed by major television schools throughout the 


country. For full information write to: 


TRANSVISION, INC. 2. 
385 North Ave. New Rochelle, N. Y. 


LETTERS 


REQUEST GRANTED 
@°M MAKE a special point of men- 
tioning Rapio NEWS magazine to 
new classes to encourage and stim- 
ulate interest in radio. 

“Its over-all accuracy in diagrams 
and illustrations is remarkable, as I 
well realize errors can creep into any 
drawing and are not, always, very ap- 
parent. 

“The request for more ‘semi-tech- 
nical’ articles on test equipment is on 
behalf of large classes who besiege me 
during my spare time for such infor- 
mation. 

“Your fine magazine has printed 
many good v.t.v.m. designs, but few 
have told how to use a meter of dif- 
ferent sensitivity in the same circuit. 

“A question that comes up repeat- 
edly is how to design high resistance 
multiplier for vacuum tube voltme- 
ters. I am sure an article on this in- 
formation would interest thousands 
in the radio field who have the equip- 
ment but not quite enough ‘know 
how.’ ” 

George W. Kelly 
Chicago, Illinois 

We have long recognized the need 
for certain material designed for those 
new radio men who are daily joining 
the “fraternity.” Now that the Rapto 
News staff is back to its prewar 
strength, we will be able to build, de- 
sign, test and describe new equipment 
suitable for the beginning or inter- 
mediate radio man. This service will 
be furnished in a monthly department 
and should provide plenty of practical, 
easy-to-built equipment for our read- 
ers, 

% * x 
SERVICE DATA 

@®°8 AM prompted by your 

editorial in the January issue 
about servicemen and service data to 
blow off a bit of long-pent up steam on 
the same subject. I have been in this 
somewhat bewildering business ever 
since 1928, and practically all of that 
period has been spent wondering if 
there wasn’t something we could do 
about that same headache. 

“This chronic condition has been ag- 
gravated by the 1946 and 1947 receiv- 
ers. With everyone else I have had 
the troubles you mention with the 
new jobs. A goodly part of it, in my 
opinion, can be attributed to faulty 
engineering. I have seen cases of dial- 
drive design that could be improved 
on by a NRI graduate on his first set! 
I have long wished that all design en- 
gineers could be made to serve a year 
in the field, repairing some of their 
(or rather others’) creations, before 
they were permitted to commit some 
of the atrocities they foist upon us. 
The rest of the trouble can be attrib- 


recent 


uted to nothing but sloppy workman- 
ship. If the average service shop put 
out the class of solder joints, etc. that 
are being found in quantities in th 
new receivers, they would be out ol 
business in a month, This condition 
can, and definitely should be, cor- 
rected. The new receivers are a long 
way from coming up to past standards 
of material and workmanship. 

“Having relieved myself of fifteen 
years’ gripes, here are a few construc- 
tive suggestions. 

“1. Paste in each cabinet a chart 
showing the location of various trim- 


mers, especially for the multi-band 
sets. Leave out of service manuals, 
ete., the long alignment processes 


Most reputable servicemen are famil- 
iar with this process. Better still, 
stamp trimmer numbers, etc., on the 
chassis by the holes. 

“2. Make parts which need most 
frequent replacement more accessible 
Filter condensers, coupling condens- 
ers, ete. are often buried beneath a 
mass of wiring, or even transformers, 
chokes, etc. 

“3. Mark if. frequencies on trans 
former cans. This has been done by 
some manufacturers for years and I 
consider it a great help. 

“4. Simplify some of the horribly 
complicated dial drive systems now in 
It seems to me the same result 
could be accomplished without the 
maze of pulleys, dingbats, etc. on some 
sets. 

“5. Mark limits of pointer travel and 
alignment frequencies on backs of 
“blind” dial faces. In other words 
when you take the set out of the cab 
inet and leave the dial scale in it, it 
is really aggravating to have to spend 
an unnecessary half-hour shoving the 
set in and out of the box to find out 
where you are on the scale. 

“6. Make all speaker leads, phono 
pick-up leads, etc. plug into the chassis 
and leave the wiring on the speaker 
etc. (Also the loop antenna leads.) 
This would make for much easier han- 
dling of the chassis after removal from 
the cabinet. 

“Thanks for bearing with me thus 
far. I would like to see some more 
discussion on this subject, just to see 
what some of the other boys think 
about it. 


use. 


Jack Darr 
Ouachita Radio Service 
Mena, Arkansas.” 
Well, what do the rest of you serv- 
think about Mr. Darr’s 


ge stions ? 


icemen sug- 
* + * 
METAL LOCATORS 
ee HAVE been a constant reader of 
Rapio News for the last ten 


years or more. There have been very 
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MEASUREMENT — tA / a 
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tances be My Cus) v4 Triplett hs Signal Generator 
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|} erator, rugged)s 
nay 


“ ” ifi 
Cub A.C.-D.C. Amplifier 5 ranges, 1%v. 6v, 15v, 60v, maximum st 


The “CUB works with ph« 150v. Meter esistance 4000 ohms. Can i ge 
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e aid in souping”’ our align o 75 on re CHECKER 
ent jobs by indicating the tensity of harmonic an OO evele 
e output < the : ‘ t s € audic ‘ e | MODEL 130 Slide 
g guesswork involved in trying t ak finish case - 
set with ear one omplete th — can gives this switch Operation. 
igh quality test leads with clips ‘ generator an attractive For all standard 4, 
= ack ~noulded bakelite ease measuring finish. Priced for imme 5, 6, 7, octal minia- 
_ Type E3062 aR $11.95 diate sale .$49.50 ture series with 
al ee spar ) 
i =" spare positions. Fil- 
GUARANTEED TU Ee 2 Complete line of all ‘“‘Hard-to-get critical lubes.” Send ament selective. 
TUBULAR CONDENSERS us your order and we will surprise you with delivery! | D.C. voltmeter range 


8 MFD—450V— 0-10- 100-1000. 
P.M. SPEAKERS 
#5. Net : 


6° A.C. parallel rubber cord sets with molded > 
10 or more . Portable model— 
Less than 10 : . ALNICO , = oe -80 leatherette covered 
rH MF D—150V— 2 7 whe “i ee esecceces “ | 7 me volume control with switch (Knurled wood case with 
or more . Fo. Bie eee 2 . shaft) $0.69 cover. 


Less than 10 ’ § ALNICO 
20X20 MFD—1I50V— ALNICO | ANTENNA KITS—25 feet of lead in wite. 50 

| feet of antenna wire, ground straps lace 
Less than 10 ble phono-re 


SL = . 
‘ anger leatherette ca sulators and nail ~% 
All fresh stock net i ar nail kn $0.79 


Ask for ! Es @) F 


cae tallal> The Radio Shack Inc. cricaso | 


Size: 7% x85," x33%4". 
plete with test leads. 
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$51.00 
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P. A. Systems - Amplifiers 
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masco =. Thordarson 2s watt 
BEAM POWER AMPLIFIER 
@ Full 15 Watts Undistorted Output @ Inputs: Two Microphone, One Phono 
e Fre quency Response - 30 to 12,000 « Output to Speaker or Line 4, 8, 15, 
Cycle 125, 250 and 500 Ohm 
+ Inputs One Mike, Two Instruments. @ Mike and Phono Mixing 
@ 110 Volts - 60 Cycles - 95 Watts @ Frequency Response - Plus or Minus 
@ Heavy Duty 12” Dynamic Speaker 1 db from 30 to 10,000 Cycles. 
Unsurpassed for realistic reproduction 6 110-120 Volts - 50-60 Cycle - 
of reed, string and percussion instru- Watts 
ments. Complete with tubes but less 
contact microphones 


$125.00 e 
& mover warts BEC ncrcece MODEL T-31625A 125 ..0s vnrce 
25 WATT PORTABLE 
MASCO 6 and 110 Volt AMPLIFIER BELL 15 Watt PA. System 


n both 6 Volts D.C, @ 15 Watts Undistorted Output 
and 110 Volts A.C @ Three Input Channels 
@ Two Mike Inputs @ Illuminated Sloping Control Panel 
@ Outputs: 2, 4, 8, 15, and 500 Ohm @ Twin Heavy Duty 10° Speakers 
@ Extra Heavy Duty Vibrator @ Inverse Feedback Stabilizer 
A truly universal amplifier for sound Complete with tubes, 25 ft. speaker ca- 
car, outdoor or indoor use. Complete bles, crystal microphone with 15 ft. ca- 
with tubes ble and desk type mike stand 


mover mer5r MFBO erence mover Pas7ise SDS 45 es rnrce 


WE CARRY COMPLETE LINES OF SOUND EQUIPMENT 
P.A.SYSTEMS & AMPLIFIERS - Altec, Bell, Masco, Newcomb, Thordarson 
INTERCOMS - Bell, Conversafone, Masco, Operadi 

HORNS & DRIVERS - Atlas, Racon, University 

HI- FIDELITY SPEAKERS - Altec, Jensen, Stephens 

MICROPHONES - Astatic, Electro-Voice, Shure, Turner 

Write for latest manufacturers’ bulletins on any equipment in which you 
are especially interested 


— 
iad 
o 


XK GG 


Complete with tube 


s 


DCR 


7 
steceeeoeregent 
Tadectecciatiene! 


Do you have a sound installation problem? Write us giving full details 
Our two sound experts will be glad to assist you 


ancmm NAME PLATES * isn” 


MAIL ORDERS SHIPPED ; me le | a SEND FOR LIST 


WITHIN 24 HOURS STANDARD RADIO & ELECTRONIC PRODUCTS CO. OF ALL AVAILABLI 


20°; DEPOSIT REQUIRED 135 East Second Street. Dayton 2, Ohio SOUND EQUIPMENT 


March, 1947 4:3 


REA SAVINGS 


IMMEDIATE DELIVERY 


SPEAKERS 
Ad 
5 P. M. 107z. ALNICO 5 MAGNET $1.39 
| 6 for $8.00 | 
4” Alnico 5 Magnet......... . $1.35 
6” PM 2.15 oz. Alnico 5 Magnet oo ae 
8” PM 20 oz. Slug . 4.95 
12” PM 20 oz. Slug - 8.95 


VOLUME CONTROLS 


1/2 MEG with switch and 2° shart 1 9C 


| 6 for $4.25 | 


Kit of 10 assorted controls, 


without switch 


WIRE 


Approximately 400 ft. of Wire in as- 
sorted colors and gauges, solid and 
stranded in 2 to 4 feet lengths, per pkg. 


| 2 pkgs. for $1.90 } 


99c 


No. 20 shielded wire, stranded, per ft. $ .03 
Radio Grade spaghetti, per ft. 0! 
No. 20 solid pushback, per ft. O01 
TRANSFORMERS 
70 MIL POWER TRANSFORMER 600 V. $ 95 
6.3V @ 3 Amp. C.T., 5V @ ° 
Fy errs ec bes - 


| 3forss.00 | 


50 Mil Power 500V, 6.3V @ 2 Amp. 5V @ 2 Amp.$1.95 


50L6 Output 5 
6V6 Output ite nan .69 
1 Watt Universal Output 1.09 
& Watt Universal Output.... 1.29 


STANDARD 4 
REPLACEMENT 
VIBRATOR, each 


PRONG UNIVERSAL 
NON-SYNCH RONOU 


CONDENSERS 


TUBULAR PAPER CONDENSERS 
All 600 Volt test 


or 


PRICE PER | PRICE PER 
MFO EACH 100 MFD. EACH 100 
01 .08 $ 6.50 -001 .08 $ 6.50 
02 .08 6.50 .002 .08 6.50 
.05 10 8.00 .005 -08 6.50 
i 42 9.00 .006 08 6.50 
25 17 13.50 5 -26 22.50 
“ILLINOIS” ELECTROLYTICS 
MFO voc. PRICE MFD. voc PRICE 
10 25v -25 50 150v -50 
100 25v -55 8 450v 38 
12 50v 38 10 450v 43 
16 150v 35 16 450v -55 
20 150v 38 20 450v .60 
24 150v 38 40 450v .88 
30 150v 40 100 i5v 49 
“ILLINOIS” DUALS 
MFO voc. PRICE | MFD. voc PRICE 
16-16 150v .58 50-30 150v 76 
20-20 150v 65 8-8 450v .65 
30-30 150v .70 10-10 450v .70 
10-20 150v 70 20-20-20 150v .99 


10% discount on all electrolytics if purchased in lots of 
10 of more. Mica Condensers, all sizes, 8c each. 


RESISTOR & MICA KITS 


Resistor Kit of 100 insulated resistors in popular 
values of ‘4, “a, | & 2 watt $ 


Mica Condenser Kit of 30 Micas in popular values. 
-O1, .0001, .0002, ete. steseneeee wee 


12 lb SURPLUS $2 00 
§. RADIO PARTS °4, 

\ old mine of parts for repairmen umateurs, and 

experimenters . . . sockets condensers resistors 

tra formers, coils, hardware wire ete a 
utstanding bargain tn usable parts’ 1 2 
ush, check or M.O, today; (Pay small express ch: 


receipt.) 


All items subject to prior sale 


20% with order, balance C.0.D 
$50.00 orders in U.S.A, 


We prepay express on 
Write for catalog. 


ELECTRONIC PARTS, Inc., Dept. A3 


622 W. Randolph St. Chicago 6, Ill. | 
lit 


$1.95 | 


few copies missed, even though most of 
them were purchased at local news- 
stands. Even during my stay in the 
service (44 months), some of the boys 
had the magazine mailed to the ship 
from the States. 

“IT was a Radio Tech in the Navy, 
having completed Navy schools in ra- 
dio, radar, and sound gear. I finished 
my secondary at Navy Pier in Chicago. 

“For a long time I have been inter- 
ested in radio metal locators. With 
interest I have followed the two arti- 
cles of recent months by Osborne. 

“IT am especially interested in the 
final article to appear, using radar 
methods, or pulsing. When will the ar- 
ticle appear—or has publication been 
cancelled? It seems such a long time 
to wait—or am I impatient? 

Carl Spiner Phyln 
Misenheimer, North 
Reader Phyln 


Carolina.” 


For and the many 


| others who have asked for more infor- 


mation on metal locators we have 
tentatively set another article on the 
subject for April. 
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Packaged Radio Service 
(Continued from page 61) 
L J 
would have no technical information 
on 3 out of every 10 receivers if he 
depended solely upon the manufac- 
turer for service data and literature. 

To fill this gap, engineers draw up 
a schematic diagram of every set for 
which no drawings are available be- 
fore the set is processed. These are 
checked for accuracy and for the 
proper selection of replacements by 
direct comparison with those in the 
actual receiver. Many errors are un- 
covered in the process of analysis, 
either in the diagrams or parts lists. 
Careful tabulation shows that about 
60% of all receivers analyzed are ac- 
companied by data that is in error. 
Many reprint services or manuals 
which merely copy and reproduce the 
original manufacturer’s diagrams and 
data will have the same high percent- 
age of errors, as has been proven in 
thousands of cases. This has long been 
a plague to the serviceman. 

To offset any possibilities of error, 
each piece of equipment received for 
processing is carefully unpacked and 
a series of photographs is made of the 
external cabinet. If any difficulty is 
encountered in removing the chassis 
from the cabinet, a disassembly in- 
struction sheet is made up for inclu- 
sion in the folder covering that piece 
of equipment. It is a fact that many 
table models are much more difficult 
to disassemble than their big broth- 
ers, the consoles. 

The next step is the taking of addi- 
tional photographs of the top and bot- 
tom of the chassis. The technique em- 
ployed has been worked out so as to 
assure the easiest identification of 
each component. After the set is proc- 
essed through the disassembly line, 
two men re-draw and re-work the 
schematic diagrams and any necessary 
corrections are made. They cross- 


WANTED! 
Articles by 


Radio Amateurs 
2000 to 2500 words 


Covering any material of genu- 
ine interest to radio amateurs, 
such as: 


@® Transmitters 

@ Receivers 

@ Antennas 

@ Test Equipment 


Articles should be typewritten (double 
spaced) and accompanied by suitable 
diagrams, photos, and parts lists. Lib- 
eral payment will be made upon ac- 
ceptance. 


Address all communications to 


Box 419 


RADIO NEWS 


185 North Wabash Avenue 
Chicago 1, Illinois 
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check their findings against those pro- 
vided by the analysts. 

Another man devotes his full time 
to the identification and proper coding 
of each component shown on the pic- 
torial diagrams or photographs. Thus 
it is possible to identify every item in 
the receiver from any or all of the 
following sources; the schematic dia- 
grams, the parts list, and the pictorial 
diagram. Many “exploded view” dia- 
grams are included. These are vital 
in the identification of parts used in 
complicated record changers, etc. 

Data covering corrections, addi- 
tions, and modifications on receivers 
made subsequent to their original pro- 
duction runs is published in the form 
of separate sheets and issued as such 
information becomes available. 

Every effort is made to provide the 
radio serviceman with complete and 
accurate information when new re- 
ceivers start coming into his shop. 
But there are additional problems of 
both a specialized and general nature 
which need to be solved. To answer 
these problems, and as a supplement- 
ary service to the “Folders,” the How- 
ard W. Sams Institute has been estab- 
lished and it maintains a complete 
library of factory service literature, 
circuit diagrams, service hints and 
kinks that cover nearly every radio 
receiver ever manufactured in the 
U. S. This information is made avail- 
able free to subscribers to the “Photo- 
Fact Folder” service. 

New techniques were employed by 
the armed forces during the war to 
illustrate complicated mechanical and 
electrical equipment. No time could 
be wasted on old hunt-and-pick meth- 
ods. No one can deny that a picture is 
worth a thousand words and not only 
do photographs explain the subject 
simply but an over-all picture is 
gleaned which makes for a more com- 
plete understanding of what makes 
the thing tick. We here at the Insti- 
tute believe that the service provided 
by our organization is destined to 
streamline the profession of radio 
servicing. 
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OUTPUT TESTER FOR 
MICROPHONES AND 
PHONOGRAPH 
REPRODUCERS 


SREQUENTLY it is desirable to know 
whether a microphone or a sound 
reproducer is satisfactory. Unfortu- 
nately this can not be done by a simple 
continuity test; however an equally 
simple test may be performed if one 
has a crystal earphone at his disposal. 
The method follows. 

Disconnect the unit to be tested from 
the amplifier and connect to earphones. 
If the unit is a phonograph reproducer, 
place the pickup arm on a record and 
operate in the usual manner. When 
testing a microphone, a slight tapping 
on the microphone will serve as a sound 
source. If the tested unit is satisfactory, 
the reproduction in the phones will be 
of excellent quality, clear and distinet. 


W. L. F. 
March, 1917 


NEW SHURE CARTRIDGE “PACK”’ 
HANDLES REPLACEMENTS 
FOR 58 CARTRIDGES! 


pi) 
SERVICEMEN: | 
Solves your service problems with phonographs and 
record changers . . . builds new profits! 5 crystal cart- 
ridges have been “‘standardized”’ to replace 58 different 
popular types of all makes--a feature made possible 
by the new, post-war Shure Lever System. The “‘Pack”’ 
contains the 5 Shure Lever -Type Cartridges, including 
Model W57AN with the sapphire-point needle. Specific 
cross-reference chart for exact cartridge replacement 
is printed on carton. Your Shure Distributor has the 
“Packs” in stock. Write or call him now! 


MODEL W50... LIST PRICE $25.75... CODE: RUPAC 


Manufactured under Shure Patents—Licensed under Patents of the Brush Development Company 


SHURE BROTHERS, Inc. 


Microphones and Acoustic Devices 


225 West Huron Street, Chicago 10, Illinois 
CABLE ADDRESS: SHUREMICRO 


Wat 


iy 


Amateurs, Experimenters, 
Radio Servicemen...;°".’°" 


have ac- 
cess to the secrets of post-war television. 
Vision Research Laboratories now brings 
you in its new series of television booklets 
complete and detailed plans for the con- 
struction of a 5- or 7-inch television-FM 
receiver! The plans in these books incorpo- 
rate all of the latest design features plus a 
detailed ports list. There is no need to 
wade through textbooks to get this neces- 
sary information. These booklets furnish 
you with all of the information needed for 
the construction of television receivers, 
sweep alignmer? generator, etc. 


NOW AVAILABLE “Cesign and Con- 
struction of a Modern 

5- or 7-inch TELEVISION RECEIVER" and 

“Design and Construction of a Visual Align- 

ment SWEEP SIGNAL GENERATOR.” 

Each booklet contains: Many pages of theory and 

practical design information. Detailed sketches, 

layout photographs and schematic diagrams. 

In addition, each booklet is furnished with an 

11 x 17 inch wall chart working diagram. 


Order direct er threwgh your local distributer! 


P.O. BOX #52, Kew Gardens 15, N. Y. 


Rea 5 ... (Check or 


money order) for: 
No. af Copies 

id Television Receiver Booklet at $2.00 ea, 
coed weep Generator Booklet at $2.00 ea. 
Name 
Pc tcteepcniaiiabeieiDapenncsatetinn etisibeseecvacete ccveccese 


See eee 


CHART OF WORLD TIME DIFFERENCES 


Adjustments of local clocks to accord with the adoption or abandonment of 
have now been made in most countries where the additional hour during summer-time is the rule, 
those in the northern hemisphere moving back an hour, those south of the equator an hour forward 

The chart below includes changes in clock-time up to and including October 
standard and current clock-time differences are given. The standard time of any area is governed, 


ot course by 
tude equalling a 
ments 
references below 


of the standard variat 


time difference 


vt 


plus 


the local longitudinal difference from the Greenwich meridian, each 15 
one hour 
yn to meet lo 
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ist of the meridian; minus 


yne hour? 


lavlight-saving time 


, 1946 


legrees of longi- 


sf of it 
al convenience have been allowed for in the standard-time 


Both the 


A djust- 


Area Difference in hours Area Difference in hour’ 
from GMT from GMT 
Standard Cloch Standard Clock 
Time Time rime rime 
EP PEENE ence cccceueduenenes + 2 t+ 3 LIBYA 
ADEN 4 3 j 2 i SO. « csevaewee + | + 2 
ALASKA: (6) Eastern.......... aa. + 3 
(a) Ketehikan—Skagway - 8 8 MADAGASCAR ...... + 3 + 3 
(>) Skagway —141 w. long — 9 it) MALAYA + 7% + 7% 
(c) 141 w. long 162 w. long —10 10 MALTA + I 
(d) LAY long.—westernmost - we MAURITIUS 1 4 . 
- Adend > e 
ALGERIA GMT GMT MEXICO ¢ ITY a. > 
ANGLO-EGYPTIAN SUDAN 3 1 9 MOROCCO (French) GMT GM 
A RGENTIN A ~ i MOROCCO (Spanish) a + J 
AUSTRAI [A . MOZAMBIQUE + 2 + 2 
(a) Victoria, New South Wales NATAL . : 2 y 3 
Queensland, Tasmania +10 +10 NEWFOUNDLAND 5! bhy 
(b) N. Territory, S. Australia + 944 + 94 NEW GUINEA (British) +10 +10 
(c) W. Australia + 8 + 8 NEW GUINEA (Dutch + 9 + 9 
AUSTRIA + 1 + L | NEW ZEALAND +12 +12 
BALI . + 7 + 74 NICARAGUA ar 6 
BELGIAN CONGO... + 1 + | NIGERIA + 1 + 1 
BELGIUM GMT + | NORWAY » 2 a 
BERMUDA t 1 N YASALAND - 2 + 2 
BOLIVIA ‘ ‘ PALESTINE eo + 2 
BORNEO (British) + 7 7 PANAMA CANAL ZONI > 5 
BORNEO (Dutch) + 7 + 7 PARAGUAY FY + 
BORNEO (Islands East of and PERSIA + 3° + 3'4 
including Dutch Timor) + 7% + 8 PERI 5 5 
BRAZIL: aes > : 4 
(a) East, including all Coast - 3 3 PHILIF PINE LANDS > Ss 7 
(b) Weat a — POLAND + I + 1 
BRITISH GUIANA —- 3% 3 PORT GAL , iM'1 GMT 
BRITISH HONDURAS 6 6 PORTUGUESE GUINEA : GM" 
BRITISH SOMALILAND +3 + 3 7 a ~~ + 92 . 
ILG , , a) orthern 2 + 2 
~ — + . + 2 (b) Southern L 2 + 2 
eee + os +8 RUMANIA +2 +3 
‘(@) ATLANTIC ZONE: New SAUDI ARABIA .S : 7 
Brunswick, Nova Scotia SEYCHELLES t ’ 
Prince Edward Island, Quebec SHANGHAI + 8 + 9 
(East of Pied de Mont) 4 - 4 | SIAM + 7 + 7 
(6) EASTERN ZONE: North- | SIERRA LEONI 1 GMT 
West Territory East), On- SINGAPORE = L 7K 
tario, Quebec (West of Pied a a arr ; 
de Mont) > — § SPAIN ‘MT . 4 
(c) CENTRAL ZONE: Mani- SPANISH GUINEA MT + A 
toba, wen rerritory SUMATRA + 6 + 6 
(Central) 6 - 6 SWEDEN + I + | 
(qd) MOUNTAIN ZONE Al- acest . 
berta, North-West Territory SW ITZERLAND v 4 v - 
(Mountain), Saskatchewan 7 -— 7 SYRIA + 2 2 
(e) PACIFIC ZONE: British | TANGANYIKA + 2% +3 
Columbia, North-West Terri- | TANGIER GMT + 1 
tory (West) : 8 | TRANSJORDAN + 2 + 2 
¢ EYLON LCbGeoaw + ry + 3% | TRIPOLITANIA 4 1 i 2 
( HILE TeTTTTTT - 4 - 4 TUNISIA - | + 1 
CHINA: TURKEY + 2 + 2 
(a) Manchuria + 9 + 9 UGANDA + 2% + 3 
(») 110 e. long. and 125 e. long + 8 + § UNION OF SOUTH AFRICA + 2 + 2 
(c) 95 e. long. and 110 e. long + 7 + 7 USSR 
COLOMBIA 5 - 5 (a) Moscow + 2 + 3 
CYPRUS 4 2 + 2 b>) Kuibyshev + 3 + 4 
“ : tone Se eee > m4 ) Transcaucasia + 3 i 4 
CZI ( HOSLOVAKIA...... + | + I (d) Tashkent + 4 + § 
EE esi ovenecanvonvte + | + I (e) Tomsk + 5 - 7 
Soigss, Gir i". § ee - 3% 3% fy) Khabarovsk + 9 +10 
EL oh ae ace ga oe aera 5 5 UNITED STATES 
RN aa + 2 + 3 (a) EASTERN ZONE: Connee 
FALKLAND ISLANDS — 4 a & ticut, Delaware, Florida, Geor- 
, LIL ISI ANDS eS ee “ - gia, Maine, Maryland, Massa- 
aceeeanath an toa +12 +12 chusetts, New Hampshire 
FINLAND + 2 + 2 New Jersey, New York, North 
FRANCE GMT + | Carolina, Ohio, Pennsylvania 
FRENCH CAMEROONS + | + I Rhode Ieland, South Caro- 
FRENCH EQUATORIAL lina, Vermont, Virginia, West ’ 
AFRICA (BRAZZAVILLE i Virginia - a =e 7 
FRENCH GUIANA reas () CENTRAL ZONE: Ala- 
= te = bama, Arkansas, Llinois, In- 
FRENCH GUINEA - | GMT diana, lowa, Kansas, Ken- 
FRENCH INDO-CHINA + 7 + 8 tucky, Louisiana, Michigan 
FRENCH WEST AFRICA; Minnesota, Mississipp!, Mis- 
(a) Mauretania I l souri, Nebraska, North Da- 
te F ‘ kota, Oklahoma, South Da- 
(0) _ or Wenlttons GM : GM : kota, Tennessee, Texas, Wis- 
(c) Niger te o t t consin 6 — 6 
THE GAMBIA l GMT (¢) MOUNTAIN ZONI Ari- 
GERMANY ae | + | zona, Colorado, Idaho, Mon- 
GIBRALTAR GMT + 1 tana, New Mexico, Utah, Wy- 
: : a } oming - 7 - 7 
oe, ers GMT GMT | @ PACIFIC ZONE: Califor- 
GREECE + 2 +t 2 nia, Nevada, Oregon, Wash- 
GREENLAND $ 3 | ington State 4 8 
GUATEMALA — 6 6 URUGUAY 5 5 
HAWAILIAN ISLANDS 10's 10 VENEZUELA 4! £4, 
HOLLAND GMT + J WEST INDIES: c 
HONGKONG + § + Q 7) Bahamas , 5 
HUNGARY + 1 1 >) Barbados t 4 
’ ¢) Cuba > - § 
ICELAND 1 l d) Dominican Republic 5 5 
INDIA | (e) Haiti 5 <-& 
(a) India generally + 55 + 5 | f) pamaie ai : = { 
it ssar ‘ Of 4 \g eeward isiands 
») - vor + 6 (h) Martinique i = 
c) euga + 6 + © f Nassau 4 a 
IRAQ + 3 + 3 )) Puerto Rico t — 4 
ITALY + 1 + 1 | k) St. Lucia ‘ - 4 
JAPAN + 9 + 9 | ) St. Vincent t -— 4 
7) + m) Tobago + — 4 
: eet : vhs, : 3 , n) Trinidad 4 - 4 
—_ R r 6% T » Turks Island 5 5 
LEBANON + 2 + 2 YUGOSLAVIA + | + 1 
LIBERIA - ‘ l ZANZIBAR t+ 2% + 3 
Courtesy of London Calling magazine of the British Broad Corp 
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Practical Radio Course 
(Continued from page 59) 


resonance curve to give us any desired 
compromise between selectivity and 
sideband response with the assurance 
that this compromise will hold un- 
changed for every station received. 
Furthermore, its constancy permits of 
judicious “faking” of the audio am- 
plifier response to strengthen the high 
notes if we find that we cannot get 
the degree of selectivity we desire 
without undue cutting of sidebands in 
the i.f. tuned circuits. 

5. It is possible to provide a choice 
of more than one over-all fidelity 
characteristic in a given receiver 
through the use of simple variable 
selectivity arrangements in the if. 
amplifier. This is especially impor- 
tant in high-fidelity AM receivers, 
communications type receivers, etc. 

6. The if. fixed-tuned circuits are 
cheaper and occupy less space than 
would an equal number of variable- 
tuned signal-frequency circuits as 
there is no need for ganged variable 
tuning capacitors. 

7. The absence of variable tuning 
capacitors reduces the possibility of 
widespread feedback occurring with- 
in the if. amplifier and makes pre- 
ventive shielding of the circuits easier. 
8. Since the total r.f. gain is ob- 


tained in amplifiers operating at two 
different frequencies, the possibility 
of over-all-feedback is reduced. 


Image-Frequency Rejection 


It will be remembered from pre- 
vious discussions of the operation of 
the preselector that its main respon- 
sibility is to reject interfering signals 
of image frequency. Since the mixer 
will convert these to a _ frequency 
equal to the i.f. employed in the re- 
ceiver, they will not be rejected by the 
tuned circuits of the if. amplifier. 
Consequently if they are to be rejected 
at all, the preselector, located ahead 
of the frequency converter, must do it. 


Adjacent-Channel Selectivity 


By adjacent-channel selectivity is 
meant the ability of the receiver to 
choose between the simultaneously 
received signals of the broadcasting 
stations operating on adjacent fre- 
quency channels. For American AM 
broadcasting stations, the usual fre- 
quency allocation of adjacent-channel 
stations is such that there is a 10 kc. 
separation between their carrier fre- 
quencies. 

Let us consider the problem of se- 
lecting the signal of a 1000 kc. station 
from that of the adjacent-channel 1010 
ke. station. The frequency difference 
between these two signals is 10 kc., or 
10 X 100/1000 = 1%. If a t.r.f. re- 
ceiver were used for reception, this 


frequency difference would be main- 
tained throughout the entire r.f. am- 
plification system since both signals 
would progress through it unchanged 
in frequency. In order to obtain suf- 
ficient selectivity to select the desired 
signal from the interfering one, a cas- 
caded series of t.r.f. amplifiers (all 
tunable) would have to be employed 
with the ultimate aim of achieving a 
cumulative resonance curve for the 
entire r.f. system that would be sharp 
enough to sufficiently attenuate the 
undesired signal 1% away in frequency 
so that it would not create annoying 
interference with the desired signal. 
This would necessitate the use of quite 
a number of tuned stages, each having 
its own variable tuning capacitor in 
the tuning gang. The resulting re- 
ceiver would be quite bulky and costly. 

If a superheterodyne receiver were 
used for the reception, it would have 
to meet the same selectivity require- 
ment. The tuned circuits of the pre- 
selector provide some attenuation of 
adjacent-channel signals. However, 
the amount of adjacent-channel signal 
attenuation provided by the two tuned 
circuits im the usual 1-stage prese- 
lector would not be sufficient to com- 
pletely eliminate interference from 
strong signals of such close frequen- 
cies. Fortunately, the very nature of 
the superheterodyne process makes a 
high degree of adjacent-channel selec- 
tivity inherent in the «.f. amplifier, and 
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the amount required may be obtained 
very largely by proper design of its 
tuning circuits and without reference 
to any other part of the receiver. Let 
us see why this is so. 


How I.F. Amplifier Provides 
Adjacent-Channel Selectivity 


Let us assume that the fixed-tuned 
circuits in the intermediate amplifier 
of the superheterodyne receiver em- 
ployed in the preceding discussion are 
peaked at the now-standard i.f. of 455 
ke. In the preselector circuits of the 
receiver there is a difference of 1010 
1000 = 10 kc. only 1% between the 
frequencies of the desired 1000 kc. sig- 
nal and the interfering 1010 kc. ad- 
jacent-channel signal. If the selec- 
tivity of the preselector is insufficient 
to prevent the undesired 1010 kc. car- 


rier from getting through rather 
strongly to the mixer, both signals 
will be acted upon by the 1455 kc. 


oscillator signal and the mixer and 
will have their carriers converted into 
carriers of lower frequencies, as illus- 
trated in Fig. 2. Both frequency-con- 
verted signals will be present in the 
input of the if. system. The carrier 
of the desired signal will have a fre- 
quency of 1455—1000 = 455 ke. That 
of the interfering signal will have a 
frequency of 1455—1010 = 445 kc. It is 
evident that the frequency separation 
is still 10 ke., but the percentage dif- 
ference is now 10 X 100/455, or ap- 
proximately 2.2% Therefore, while 


eum (0+ 


the original frequency difference is 
only 1%, it is approximately 2.2% 


after the two signals have undergone 
frequency conversion and reached the 
intermediate amplifier. Consequently 
the relative adjacent-channel selec- 
tivity problem in this case is approx- 
imately 2.2 times simpler for the i.f. 
circuit than for the t.r.f. preselector 
circuit of equal selectivity. In com- 
parison it will be seen that an im- 
provement of 2.2/1 = 2.2 times has 
been obtained from a selectivity stand- 
point by heterodyning the 1000 kc. 
wanted signal to 455 kce., with respect 
to adjacent-channel selectivity. The 
adjacent-channel selectivity of the i.f. 
amplifier is often called the arith- 
metical selectivity. 


Effect of Signal Frequency on 
Selectivity of I.F. Amplifier 


To determine the effect of signal 
frequency upon the adjacent-channel 
selectivity of both the r.f. preselector 
and the i.f. amplifier assume now that 
signals of higher frequencies—1500 kc. 
for the desired signal and a 1510 kc. for 
the undesired adjacent-channe]l signal 
—are applied to this same receiver. 
The frequency difference between 
these two carriers is still 10 ke. The 
percentage difference, however, is now 
10 X 100/1500 = 0.66%, which means 
that the relative adjacent-channel se- 
lectivity problem is more difficult for 
the preselector now than it was in 
the case of a 1000 kc. signal. 

However, after these two signals 
have been “converted” to the lower 
frequencies by the action of the 1955 
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ke. oscillator signal and the mixer, 
their frequencies will be 1955—1500 = 
455 kc. and 1955 — 1510 — 445 kc. re- 
spectively. The percentage difference 
between these two frequencies is still 
2.2%. It is evident that while the ad- 
jacent-channel selectivity of the pre- 
selector decreases with increase of sig- 
nal frequency, that of the i.f. amplifier 
remains constant over the whole of the 
tuning range of the receiver. 

In practice the decrease in selectiv- 
ity of the preselector as the signal 
frequency increases is modified some- 
what by the fact that it is usually 
possible to obtain higher values of Q 
at high frequencies than at low, so 
that the selectivity does not fall off as 
rapidly as one might expect as the 
signal frequency is raised. Never- 
theless the fact remains that the 
higher the operating frequency the 
lower the adjacent-channel selectivity 
of the preselector. It will be remem- 
bered that trouble due to adjacent- 
channel interference in the old t.r.f. 
receivers occurred mostly at the high- 
frequency end of the band! 

As most of the adjacent-channel se- 
lectivity in practical superheterodynes 
is obtained in the iff. amplifier, it is 
substantially independent of the signal 
frequency and, ignoring the effect of 
the preselector circuits, the rejection 
of an adjacent-channel interfering 
signal is just as good at one end of the 
tuning band as it is at the other. This 
is a definite advantage of the super- 
heterodyne receiver. The second great 


Freq. of 
wanted signal 

LF. Peak (after conversion) 
100 ke. 100 ke. 
130 kc. 130 ke. 
175 ke. 175 ke. 
260 ke. 260 kc. 
455 kc. 455 ke. 
600 ke. 600 kc. 


interfering signal 
(after conversion) 


% Freq. difference 
between wanted and 
interfering signals 
(after conversion) 


Freq. of 


90 kc. 10% 
120 ke. 7.7% 
165 ke. 5.7% 
250 ke. 3.9% 
445 ke. 2.2% 
590 ke. 1.66% 


Chart shows the effect of if. peak value on the per-cent frequency difference 
between wanted and interfering signals. The greater this percentage difference 
in frequency the more easily the two signals will be separated and the unwanted 
signal attenuated in the if. tuning system of the superheterodyne receiver. 


advantage is that since the if. cir- 
cuits employ fixed-tuning we can use 
aS Many as are necessary to provide 
adequate selectivity and gain with- 
out complicating the signal-tuning 
operation of the receiver or making it 
unduly expensive. 


How I.F. Value Employed Affects 
Selectivity of I.F. Amplifier 


While we are on the subject of ad- 
jacent-channel selectivity of the if. 
amplifier it will be well to investigate 
how it is affected by the value of if. 
employed in the receiver. This was an 
important consideration affecting the 
standardization of receiver i.f.’s by the 
RMA a few years ago. 

In order to determine the effect of 
the i.f. value employed in the receiver 


2 These are some of the if. peaks that have 
been employed in AM broadcast-band superhet 
receivers during the past fifteen years—before the 
standardization of i.f. peaks by the RMA 


upon the adjacent-channel selectivity 
of the if. amplifier it will only be 
necessary to calculate the per-cent 
frequency difference that results, after 
frequency conversion, in a receiver 
to which a wanted 1000 kc. signal and 
an interfering 1010 ke. signal are ap- 
plied and which employs the following 
successive values of i.f.—100 kc., 130 
ke., 175 ke., 260 ke., 455 ke., and 600 
ke.2. The results are tabulated above 
and illustrated graphically in Fig. 3. 
It is apparent that the lower the i.f. 
employed in the receiver the greater 
will be the arithmetical selectivity ad- 
vantage, or the percentage frequency 
separation of wanted and interfering 
adjacent-channel signals after the fre- 
quency conversion has taken place. 
The greater this percentage difference 
in frequency the more easily the two 
signals will be separated and the un- 
wanted signal attenuated in the Lf. 
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If this were the only factor involved, 
it would appear to be advantageous to 
employ as low a value of if. as pos- 
sible in a superheterodyne. However, 
several other important conflicting 
considerations (for example that of 
image interference) enter into the se- 
lection of the i.f. to be employed and 
place a definite, practical limit on how 
low it may be made. We shall learn 
more about this in the next lesson of 
this series. 

(To be continued) 


IN34 Diseriminator 
(Continued from page 55) | 
a 


plus equipment stocks. These are less 
expensive than the units described and 
have been found to work equally well. 
The wiring of these units is the same 
as for the 1N35 and 1N34. 

Fig. 4 shows a Summerhays discrim- 
inator which differs from the more 


f= vpte. 


FROM 
LIMITER 


B+ 


Fig. 4. Circuit diagram of Summerhays 
discriminator applied to push-pull grids. 
This arrangement delivers greater out- 
put than the Foster-Seeley circuit shown 
in Fig. 2. For single-ended operation 
output may be taken across A or B. 


familiar Foster-Seely discriminator in 
that the two rectifiers are wired to 
provide rectification in opposite polari- 
ties. Two advantages of this type of 
discriminator are that it can be read- 
ily fed to a push-pull amplifier as 
shown in Fig. 4, and the output, 
whether single ended or push-pull ex- 
ceeds that of the Foster-Seely. An- 
other advantage is that where a center 
frequency indicator for tuning pur- 
poses is desired the Summerhays Ssys- 
tem delivers more current and there- 
fore a less sensitive meter can be used 
without d.c. amplification. Amateurs 
should find this circuit and the others 
described in this paper very effective 
for inclusion in receivers for reception 
of amateur FM transmissions. 

It should be mentioned in passing 
that the 1N34 functions equally well 
when used as a detector for AM, either 


in domestic or communications re- 
ceivers. 
—N- 
Fig. 5. Conversion of if. trans- 


former to a discriminator transformer. 
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Phone stations can also be received 
by tuning the receiver to zero beat 
with the incoming signal. For recep- 
tion of code stations, the receiver can 
be left in an oscillating condition. 
Oscillation is indicated by a hissing 
sound in the speaker or the phones 
cr by a click when the finger is 
touched to the stator plates of the 


tuning condenser. If there is no 
apparent click, the set is_ not 
oscillating. 

Both the stability and the _ sensi- 


tivity of the set will be found to be 
good. The quality of voice signals 
compares favorably with commercial 
sets, if the volume is kept low. The 
speaker is not designed to carry too 
much audio output. Only a short 
antenna is required but one as long 
and as high as possible should be 
used for maximum results. A good 
ground is almost an essential. A con- 
nection to a waterpipe or to a bar of 
metal buried a couple of feet below 
the earth’s surface will do well. The 
entire set, including tubes and miscel- 
laneous components, can be built for 
about eight dollars. 
—30—- 


Spot Radio News 


(Continued from page 22) 


will have a fair opportunity to com- 
pete.” The committee requested that 
a “most favored nation” clause be in- 
cluded in all agreements. Good ex- 
ports mean jobs to “a large number” 
of U. S. workers, RMA pointed out, 
adding: “Because of our large indus- 
try and mass production, we in the 
United States are in a position to ap- 
propriate large sums of money for 
engineering and research and thus 
have for many years been world lead- 
ers in radio engineering and in the 
development and manufacture of ra- 
dio transmitters, sets, parts and tubes. 
Because of the superiority of the 
American product, many people in 
foreign countries prefer American- 
made radio equipment. We enjoy a 
unique position and are desirous of 
retaining this leadership. . . . Involved 
in the reciprocal trade negotiations 
this spring are: Australia, Belgium, 
Brazil, Canada, Chile, China, Cuba, 
Czechoslovakia, France, India, Leb- 
anon, Luxembourg, Netherlands, New 
Zealand, Norway, Union of South 
Africa, Russia, United Kingdom, and 
the colonies of all of these nations. 


PRODUCTION in this country, un- 
trammeled by OPA controls, contin- 
ues to boom. Latest RMA concensus 
points toward a total of from 12.000.- 
000 to 20,000,000 sets before year’s 
end. Minimum estimates among RMA 
members average 13,400,000 sets: max- 
imum, 18,000,000. RMA also re- 
ports that television receiver produc- 
tion is increasing steadily, usually 
breaking a record each month. Radio 
receiving tube output is hitting new 
peaks. ... 
—30-— 
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cap en ape an am em an en a ee wee 


MELVILLE RADIO INSTITUTE 
45 West 45th St., New York 19, N. Y. 


GENTLEMEN: 
| Send me FREE information about 
| your school. RN 


RADIO CHASSIS 
PUNCH 


Saves hours of work cutting clean, 
accurate holes in radio chassis —for con- 
nectors and other receptacles. Simply 
insert cap screw in hole to be enlarged 
(drill small hole if necessary), turn with 
ordinary wrench to force punch through 
the metal. No reaming or filing— hole 
is smooth and clean. No distortion— 
die supports metal. Ten sizes from %” 
to 24"; also up to 34” for meters. Write 
for free catalog 33E to Greenlee Tool 
Co., 1883 Columbia Ave., Rockford, Il. 


GREENLEE 


HIGH FIDELITY 
AMPLIFIER 
25 WATT—UNDISTORTED 
2 MIKE INPUTS—ONE PHONO INPUT 
2-TONE CONT. BASS-TREBLE 
HI IMP INPUT—UNIV. OUTPUT 


54630 


ACCESSORIES 
Heavy Duty 12” PM Speaker. . .$9.90 
Walnut Veneer 12” Speaker Baffle 5.65 
Mod. 34X—Turner Crystal Mike. 17.40 


Microphone Cable, per ft....... .06 
60” Heavy Base Mike Stand.... 7.50 
Table Mike Stand............ 1.79 
Automatic Record Changer..... 22.95 
SURPLUS 

20-20-250V. F.P. Avox Cond 

bf ree $4.50 
Spark Plug Suppressors, Bracket 

Type or Screw, 18¢ Ea.; per 

.., SA eerie .50 
Distributor Suppressors, 18¢ Ea.; 

"2. eee ae 12.50 
Ford Yoke Type Dist. Cond., 45¢ 

2. Saree 3.95 


Auto Antenna 66” Cowell 3 Sec... 2.49 
Shure T17 Hand Mike Sw. & Plug 2.95 


110V. D.C. Relay D.P.D.T...... 1.95 
Wafer Switch, 9 Pos. Single Pole .49 
Two Conductor Inter. Com. Wire 

RO ee ie as ak 1.75 


Free Delivery on All Cash Orders 
25% DEPOSIT ON C.O0.D. ORDERS 


Massey's RADIO SUPPLY 


2992 EIGHTH ST. 
RIVERSIDE, CALIFORNIA 
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| radio - phonograph 


M. MARKOWITZ was recently named 
vice-president in charge of manufac- 


turing by the board 
of directors of Air 
King Radio Prod- 
ucts Company, Inc., 
manufactur- 
ers of the Air King 
line of radios and 


he 


combinations. 

Mr. Markowitz 
has been associated with the company 
for the past twenty years, during 
which time he served in many Ca- 
pacities with the Air King organiza- 
tion. His experience in the purchas- 
ing, fabrication of materials and mass 
production fields will be fully utilized 
in his new position. 

* * * 


FEDERAL TELEPHONE AND _ RADIO 
CORPORATION has announced that 
eighteen FM transmitters have been 
built and shipped by the company in 
recent months. 

Stations soon to begin operating 
with this equipment represent 12 
States bounded by New York and 
Minnesota on the north and Texas 
and Florida on the south. Most of 
these installations are of the 3 kw. 
type although some stations will go 
on the air with the company’s 10 kw. 
units. 

> + * 
JOHN J. WILD, formerly associated 
with the Television Equipment Sales 
Section of General 


Electric Company 
as assistant sales 
manager, W12S re- 


cently named sales 
manager for the 
Potter Instrument 
Company of Flush, 
ing, New York. 

Mr. Wild, who is 
a graduate of Georgia Tech, will be 
in charge of the merchandising of the 
company’s line of electronic counting, 
timing, and industrial control equip- 
ment. 


* . * 


GEORGE T. DEANEY has been named 
purchasing agent of the Weston Elec- 
trical Instrument Corporation of New- 
ark, New Jersey, succeeding A. R. 
Briggs, who recently retired after 45 
years’ service with the company. 

Mr. Deaney joined the Weston or- 
ganization in 1926 under its coopera- 
tive plan of industrial engineering 
training. He completed this training 
in 1928, the same year he received his 
B.S. in Electrical Engineering from 
Newark College of Engineering. 

During his 18 vears with the com- 
pany, Mr. Deaney has worked as a 


time study engineer, department fore- 
man, and cost estimator. His most 
recent position was that of department 
head in charge of mechanical engi- 


neering. 
* o . 


ELECTRONIC APPARATUS, INC. of New 
York has recently acquired the con- 
trolling interest in Tuck Electronic 
Corporation of Jersey City, N. J. 

G. Emerson Pray, senior engineer 
and director of Tuck Electronic Cor- 
poration, was elected president of that 
company and also named director and 
vice-president of the parent company. 

The new subsidiary of Electronic 
Apparatus will continue to maintain 
its operations at the Jersey City plant 
where the company manufactures, de- 
signs, and develops specialized indus- 
trial and electronic testing apparatus. 

* * 
LOUIS S. KIMBALL has been recently 
named vice-president in charge of op- 
erations for the 
Colonial Radio Cor- 
poration, manufac- 
turers of private 
brand radio receiv- 
ers. 

In his new posi- 


tion, Mr. Kimball 
will make his head- 
quarters at the 


main plant, Buffalo, New York but 
will also have charge of the company’s 
operations at the Bloomington, Illinois 
and Riverside, California factories. 

Mr. Kimball has been associated 
with Sylvania, parent company of Co- 
lonial, since 1942 when he joined the 
organization as manager of the Flu- 
orescent Fixture plant. He was later 
promoted to the post of general man- 
ager of the Fixture Division in 1945. 
He was connected with General Mo- 
tors’ Frigidaire Division for sixteen 
years prior to joining Sylvania, 

* - * 


WILLIAM F. COTTER has been appointed 
chief engineer of Scott Radio Labora- 
tories, Inc. of Chicago. 

Mr. Cotter has long been associated 
with the radio engineering field, hav- 
ing played an important role in the 
development of point-to-point duplex 
telephone, ship-to-shore telephone sys- 
tems, police radio communications 
systems, and home receivers. 

He has been associated with Strom- 
berg Carlson, American Bosch Mag- 
neto Company, and Federal Telephone 
and Telegraph Company of Buffalo, 
New York. He is a member of several 
professional engineering societies and 
holds executive positions with the 
A.LE.E., LR.E. the Radio Manufac- 
turers Association and the Radio 
Technical Planning Board. 


RADIO NEWS 


Mr. Cotter succeeds Marvin Hobbs, 
{s=rmer chief engineer with the com- 
pany, who resigned to engage in con- 
sulting engineering on radio broad- 
cast equipment. 

a a + 


DONALD T. McCOY will cover the Ohio 
sales territory for the Belden Manu- 
facturing Company 
of Chicago, manu- 
facturers of cable 
and wire. 

Included in the 
lines that Mr. Mc- 
Coy will handle are 
Belden’s automo- 
tive, radio, are 
welding, cable and 
neon sign equipment. Mr. McCoy is a 
recent graduate of the company’s sales 
training and expansion program. He 
was discharged from the Army last 
April with the rank of 1st Lieutenant 
in the Corps of Engineers. His formal 
educational training was completed at 
Marmion Military Academy, Aurora, 
Illinois. 


* oe * 
JACK E. SNYDER is the new manager 
of the export division of Concord Radio 
‘orporation of Chicago. He will super- 
vise the extension of the company’s 
service to the radio and electronics in- 
dustry throughout the world. 
Mr. Snyder has been associated with 
Concord for the past sixteen years. 
* cs 4 
WILLIAM MAC MURTRIE has been ap- 
pointed to the post of General Pur- 
chasing agent of the 
Philco Corporation. 
He has been asso- 
ciated with the 
company since 1935 
when he joined the 


purchasing depart- 
ment. In 1938 he 
was placed in 


charge of the Chi- 
cago office of the company’s 


purchas- 
ing department and later became di- 
visional purchasing agent for the au- 
tomobile radio division with offices in 
Detroit. 

His promotion to assistant general 


purchasing agent came three years 
ago, during which time he was a key 
figure in handling the production of 
airborne radar equipment for the 
Army and Navy. ‘ 
a | 

PYRAMID ELECTRIC COMPANY of Jer- 
sey City, New Jersey, has recently 
acquired a 30,000 square foot, single 
story plant at Paterson, New Jersey, 
to handle increased production of dry 
electrolytics, as well as several types 


ANSWERS TO BIZ QUIZ 


la 6.c¢ llL.@ 16. a 
2.¢ 7.4 12.¢ 17. c 
3. a 8. b 13. ¢ 18. ¢ 
4,c 9. a l4.a 19.¢ 
5. 10. a 1S. ¢ 20. a 


ARE YOU A SALESMAN? Give your- 
self 5 points for each answer you had 
checked correctly. A score of 45 is aver- 
age, and 75 or better is very good indeed. 
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, Supreme 562 Andolyzer 


HARRISON HAS IT! 


ALL STANDARD LINES 


We are Factory Authorized Distributors for the 
top quality manutacturers and we now have in stock 
lots more new, latest improved production Ham gear! 
Visit our stores today, for everything you need. We 
prouiee you fresh, clean material—quicker—at the 
owest current prices—and, above all, our sincere 
desire to be of friendly, helpful service. 

As one of the world’s largest distributors of Com- 
munications Equipment, we are delivering plenty of 
e RECEIVERS 
Right Now! ALL MAKES—practically all models. 

f you want your new set in the quickest possible time 
send your order to HARRISON! For example: 


HALLIC RAFTERS— 

S-38 $47.50 S-40 .... $89.50 
S-36A, FM-AM-CW—27.8 to 143 Diinécias 307.50 
S-37—130 to 210 Mc oer 
SX-42—New FM-AM.—.54 to 110 Mc......275.00 
HAMMARLUN D— New “Super-Pro” 
SPC-400-X—.55 to 30 Mc . $334.05 


Speaker in Cabinet—$13.20 
HQ129X, eumainte with speaker in cabinet. .$173.25 


NATIONAL— 

NC-240-D—Complete with speaker ‘ $241.44 

HRO-STA-1—Complete withpack and speaker 303.00 

RME-45—Complete with speaker 198.70 

KME-84—Complete with speaker sanees 98.79 

Collins 75A-1 $375.00 Panoramic 
Adapter....... $99.50 


e TRANSMITTERS 


Meck 60T $150.00 Sonar Narrow Band FM 
Temco 75-GA... 495.00 Exciter $39.4 
Collins 32V-1 475.00 Collins 70 I 


Temco 500 GA. .1800.00 
e TEST EQUIPMENT ? 


Certainly! Harrison has it! We can supply practic- 
ally anything for the Amateur, Serviceman, and 
Laboratory. Here are a few of the many items we 
have in stock rig eht now for immediate delivery to 
you—(Even if what you want is not listed here, send 
us your order—we'll do the rest!) 


© MULTIMETERS 


& 
VFO Unit..... 40.00 


Supreme 543 $18.95 RCP 424 AP $33.50 
Precision 832-S 23.04 Simpson 260 38.95 
Supreme 542 M.. 26.15 RCP 461 AP . 43.50 
Weston 564 28.80 Triplett 625-N... 45.00 
Triumph 333-S... 29.70 Triplett 2405 $6.75 
Simpson 215 32.50 Supreme 592 . 58.95 
Precision 844...... $33.20 

e OSCILLOSCOPES 

National CRU... $39.90 SA ES es 


Dumont 274 99.75 RCA 160-B_ - 185 
Waterman Pocketscope $66.00 


¢ VACUUM TUBE VOLTMETERS 


Silver ““Vomax"’.. $59.85 Jackson 645... ..$75.00 
RCA-195-A. 69.50 Hickok 203.....,. 79.86 
Hickock 125 , $94.75 

e SIGNAL GENERATORS 

Jackson 640. $49.00 Supreme 576... .$68.95 

RCP 705 : 9.50 rriplett 2432 88.50 

RCA 167-B.... 63.75 Bliley 1A Crystal 
Oscillator..... 69.50 


e TUBE CHECKERS 


RCP 315 $59.50 Jackson 636 CP.. $62.50 

Precision 912 61.20 Precision 915..,, 84.41 

e TUBE AND SET TESTERS 

TL REPRE PP oT ere re TTT re $138.30 

Silver “Sparx” Signal Tracer........ 39.90 
seres 127.00 


HARRISON HAS IT! 


HARRISON SELECT SuRPLus 
BARGAINS 


The cream of the surplus market! Good—new — 
guar anteed mate rial. Top value, always. You don't 
take a chance’’ when you buy anything from Har 

rison! 


*& TUBES—3C24/24G HF Triode...........$1.49 
FIVE for $5.96 
3629/8298 ahead acvecesees $3.89 
9002, 9003 FIVE for........$2.49 


* ANTENNA yoneea—ac 039-4 
(Hallicrafters AT-3) Complete with 
condensers........ $29. 95 
* ROTARY COAXIAL COUPLING —Continuous 


rotation. 52 ohm constant impedance $7 75 
. 


—coaxial sockets each end. Lapp... .... 
* CRYSTAL CONTROLLED CALIBRATOR 
AND MONITOR —Navy CGQ-61035. 
With spares 

(With batteries... 
*KW MODULATION TRANSFORMER—1:1 


ratio. Conservative 550 W vi paaee 17 95 
rating. Screen winding. 38% Ibs . 
Antenna Wire. No. 10 P beta enn 4 1 97 
stranded. 125 feet (2 insulators at 75 ft.). . 
Stranded No. 8 copper wire. Heavy in- 1. 19 
sulation. 125 feet in 7 foot lengths 
( Please see our previous ads for full descriptions 
of above tems) 


BC 406-A 16 Tube UHF Receivers 


Been getting such FB reports from our customers 
about the swell Signal Corps Radar receivers that 
we just had to get more for you 

6 acorn tube RF circuit. Tuned to 205 mc.; four I 
stages; Thordarson heavy duty power transtormer 
delivering 350 volts at 145 ma.; tour choke and oi 
condenser filters; 115 vole 60 cycle operation; chassis 
1044x252, in metal case. Slightly used but fully guar 
anteed 

Complete with tubes 5 = 1—955,4—6SK7,2-—65]J7 
1 6SN7, 1 OSk 1 ON7, 1 S14. Also with tt 
Watt, RPM, 11s Volt AC Motor $29.75 


® COMPACT VIBRATOR PACK 


FB for transceivers, port able receivers, etc.! Delivers 
135 volts at 30 ma; 67% volts at 8 ma; 1.5 filament or 
6.3 heater, bias, and microphone voltages. 


Completely flteredgamaee tube voltage regulator 
remote load-start ré@y—rugegedly made for depend 
able Navy use. 1%°x3%"x 4’ 2 


we only 2 Iba.! 
Works on any 6 volt DC source 


Complete vibrator pack, less only battery (use 


it on four flashlight cells, your car 

$3.95 

Willard Storage Bat- : , 

tery. Unbreakable, NON- ee aa —— 

. 4 rpatteries. (See our 
case $5.50 
ato V AC .2 Amp Trickle 
$3.45 

MAIL ORDERS ? Certainty! Just let ew- 

erything you want 

fog) and include remittance. Prompt shipment. 

Vy 73 de 


battery, etc.) 
With a clip-in RECHARG- With TWO clipéa 
ABLI 
SPILL, plastic 
Dec.QS] 
: ad.).. $5.75 
charger 
(items in this ad, or any ad, magazine, or cata- 
Bil Harri 
Dé arrison, W2AVA 


10 WEST BROADWAY 


NEW YORK CITY 7 


PHONE —GArclay 7-9854 + EXPORT DEPT —CABLE—" HMARRISORAD 
[JAMAICA BRANCH—172-31 Hillside Ave.—REpublic 9-4102] 


WE TRAIN YOU 
AT HOME 


We furnish you, without ad- 
ditional cost, KITS from I 
which you MAKE YOUR 
OWN TEST EQUIPMENT. 
Knowledge gained in 
building and using these 
KITS helps you to MAKE 
ALL CLASS ROOMS HAVENEW and MONEY as you learn. 
LATEST EQUIPMENT, 

Day and Evening Resident Training also available. 


WE PREPARE YOU Ec big me START your ow pore- 
¢ $ e WN w nd you our Added Income 

ets. Radio 5 f € y leorned with our ILLUSTRATED 

Soon you can make repairs on radios while still learning. Your 


FULL TIME radio shop or good RADIO position is but the next step! 
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of condensers which are expected to |} , 


HOUSE OF A 


be added to the company’s line in the 
near future. 

The general offices of the company 
will remain at the main plant located 
in Jersey City, New Jersey. 


ed oan BARGAINS IN TUBES 
WALTER E. HARVEY has joined P. R. BRAND NEW 
ee : oe of Indianapolis as INDIVIDUALLY BOXED 
Wholesale Division. iKs List °2:20 Your Cost *s08 
Mr. Harvey has 174 List 2:20 Your Cost 4.83 
been placed in 2X 2/879 List 3:20 Your Cost 2:58 
+ segg all yi sin 398 iit 340.00 ¥eur Cost ates 
tion and merchan- eye eo ee 
PRECISION dising of the com- GAC7 List 3.20 Your Cost 3.68 
ELECTRONIC REGULATED | 2”’s Jine of radio sant 2 ae oe 
POWER SUPPLY and electronic ” = oe: SRR ee 
Immediate Delivery | He has been long associated with 6D6 List 135 Your Cost :68 
Type A:—Variable from 210 to 335 | || the wholesale jobbing trade, having | Wrw'tdbuhctia'Na'so..84 “to wpolies on hand. 
V.D.C. at 400 M.A. | been connected with Thermoid Com- LIFETIME SOUND EQUIPMENT CO. 
Type Bl:—2 Ranges: Variable from pany, manufacturers of automotive 911 Jefferson Ave. Toledo 2, Ohie 
400 to 600 V.D.C. & 600 to 890 and industrial rubber products. He 
V.D.C. at 125 M.A. has also held executive posts in sev- a. 
Built for the U. S. Army as part of power sup- eral national trade associations. FREE BOOK 
ply of RA-57-A, but never used  . @ 


Adapted to civilian use by mounting on 12!/," 


panel, black crackle finish, and installing meters, | KINGS ELECTRONICS CoO. of Brooklyn, 


brackets, chassis, pilot lights, switches, fuses, etc. | New , ae rere ys . ¢ 
Fits any standard 19" =a or cabinet. Complete New York has rece ntly announced a 
with tubes and ready to plug in. new service to manufacturers of tele- 
All units checked and inspetted at ot : . | 
150% of rated load before shipment vision equipme nt. | 
* The company, manufacturers of 
Specifications: television antennas, variable con- , 
Input: jis V,, 50-60. ieattt ob reer | densers, coaxial cable connectors, 
egulation: Less than . change in outpu s . —_— - rc ic ¢ 
voltage with change from 105 to 140 V.A.c. | | Microphone plugs, and jacks, is mak- ENDORSED 
input voltage and from no load to full load | | ing available the services of its tele- BY CHAMPION : 
(over wide latitude at center of variable range). at a ‘taff t ansiet s Radio 
Ripple: Less than 5 MillivVolts at all loads and vision engineering Sta O assis : 
: voltages, " nee Cat | manufacturers with their special tele- an on. soars See, OP eae 
ubes used in Type A: ; 6—6Lé; . ee } * ‘ a . mince s system. can learn code or gain 
i—VRI5O: \_-VRIOS. vision and FM antenna requirements. greater speed and skill in sending and re- 
Tubes used in Type B: 2—836; 2—6L6; 2—é6SFS5; Companies who wish to avail them- | ceiving by the same system that has made 
I—VRI5O; I—VRIOS. : es ne ee ss code champions and radio telegraph experts 
* selves of this service are asked to con- FREE BOOK OF FACTS explains Course. It’s 
. ac ins "ice-preside absolutely free. Rush your name for it today. 
Coustenation Peatures: tact J. H. Robinson, \ ice-pre sident, y y oday 
Weston 30! (or equal) ammeter and voltmeter @ Kings Electronics Co., 372 Classon CANDLER SYSTEM CO. 
Can vary voltage by turning small knob located } Avenue Brooklvn 5 New York Dept. 2-C, P. 0. Box $28 Denver, Colo. 
on front of panel @ Separate switches, pilot , ° F 
lights and fuses fog filament volts and plate volts : = «@ 
@ All tubes locafed on shockmount assemblies , 
@ Fuses mounted on panel and easily accessible ALFRED T. JOHNS is the new produc- 
@ Rigid construction. Individual components tion anager of Lear. Incorporated’s 
were designed to withstand the most severe agen iL -~e I 'P rated s PHONO PLAYER KITS 
military conditions and are greatly under-rated. Home Radio Divi- | TABLE MODEL, dual tube amp., five inch 
(Negative output available at slightly higher price) | sion speaker, light we _— crystal pickup, at- | 
4 | “ tractive two-tone cabinet and quiet rim 
eS pag a ere Sp Seep pewer With seventeen drive motor. MODEL RNP4. Complete..$15.95 
EN Ne ek ee a :; WIRELESS PHONO PLAYER, tune it in 
croft, metallurgical and chemical research | years’ in the radio on any radio, MODEL RN5W. Complet 14.35 | 
labs.; technical schools; commercial and ama- industry, thirteen of — PHONOGRAPH ATTACH MENT, plays ‘ 
teur redio stations, etc. hi ‘ dd it] . through any radio. MODEL RNSA. 9.85 
which were w Lie * 
NET PRICE cai wrichies na ) <= | AMPLIFIER KITS | 
Type A—$179.00 F.O.B. Baltimore 7 ™ 4 ‘ 3 tube kit. RN3......... ie ee $3.80 | 
° j "ee , 2 tube kit. pene sccgeneuensen ¥ 
Type BI—$175.00 F.O.B. Baltimore pe apes J : “aot | tebe Att, OE... sispipemitctee) , 
Subject to change without notice with IJnternationa Phono Oscillator kit. RNIW.... ee ‘ 
Approx. shipping weight, 100 pounds Detrola and a year rues 7 —_- o_- emetiier ond costteter 
| . * . its an are supptie wi a complete player is. 
NATIONAL RADIO SERVICE CO. | with John Meck Industries, Mr. Johns | Send for list of special low ’ 
eee ~~ oy - ie brings to his new position a wealth of | prices on record player parts. 
experience in production methods, HALLMARK ELECTRONIC CORP. 
o- - / 592 Communipaw Ave., Jersey City 4, N. J. ; 
——R A D i o— KENNETH A. NORTON has been named | ————— , 
chief of the newly established Fre- | 
RADIO Technician and Radio Communications ce Steibiaks al “eee? AMAZING NEW 
courses. Reqiater bow fer new classes start quency Utilization Rese arch Se ction 
ing first MONDAY of each month. Day and of the Central Radio Propagation Pocket or RADIO! 
Evening Classes. Laboratory at the National Bureau of Sagi Purse Size 
AMERICAN RADIO INSTITUTE St andards. , Small as a Pack of Cigarettes! ] 
a0, w 63d St.. N York 23, N. Y. 7 * 5 2 rhs only a few ) 
"aun under GI Bill of Rizhte, Mr. Norton, who is an authority on BR Case, Uses new war born cr 
radio wave propagation, rejoins the ets om electeta 
a — ’ a - , ~ - pluqgs-in uall re ives 
Bureau's staff from the War Depart- oca “broadcasts without cut: 
aerial wires. 
> ; re » carve ~} y > sar N \ 
| ment where he served during the wal _ GUARANTEED TO PLAY 
| aS a consultant on radio propagation sed a 0, instructions . 
GET ON SUN’S MAILING LIST! to the Chief Signal Officer and as as- re ca hon - in of nce hotels, I 
sistant director the Dr. W. E. Ever- SEND ONLY $10 vost an ‘82. 99 plus delivery fees’ on : 
. ’ . arrive or send $3 stpaid leliver or 
itt’s Operation Research Group. plete as sh sien ady to Pl: ay with elf.conta\nied per: : 
He will direct the activities of this une too! An ptional, Value “order Ours and er 
& ELECTRONICS £0. Ines” ties of this oy the many good radi ms coming! 
: AO new section which was activated to be without "your Pa-Kette ‘| "Radio. another day 
DELLS Oke §86inVvestigate the utility, for specific ap- | BAS SS0N5 RUSSINIS SO. Dent. AN-3. Kearney, Neb, 
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vs 


plications, of various portions of the | 


radio frequency spectrum. He has been 
associated with the Bureau of Stand- 
ards intermittently since 1929, having 
been granted leaves of absence to 
serve with the FCC and the War De- 
partment, 

—f0- 


Sound Recording 


(Continued from page 92) 


harmonics of a fundamental tone are 
generated at different intensity levels. 
This may be compared in a sense to 
higher resonant modes of a vibrating 
mechanical system and their general 
effect is to reduce fidelity of the orig- 
inal tone. 

There is a definite phase effect ex- 
isting between the sound wave and 
generated harmonics in the ear and 
the effect contributes to the distortion 
experienced in hearing. As may be 
expected, there are definite intensity 
limits between which speech and mu- 
sic are reproduced with perfect 
fidelity. 

There are many factors affecting 
the quality of a tone. Among these 
are the harmonic content, pitch, and 
intensity. The quality of a tone is 
also called timbre and should be dis- 
tinguished from fidelity. Timbre is a 
relative quality of sound while fidelity 
is a true measure of the accuracy with 
which a sound is reproduced. While 
much has been done in measuring tim- 


bre, the results are subjective. “Full- | 


ness,” “richness,” “brassy,” “metallic,” 
are some of the terms used in describ- 
ing the timbre of a sound. 

(To be continued) 


What's New in Radio 
(Continued from page 78) 


50 db. below 1 volt dyne/ cm* open 
circuit. 

Designed in an attractive combina- 
tion of black molded plastic and satin 
chrome finish, this high impedance 
unit can be used with any amplifier 
or recorder employing high impedance 
input. The microphone is supplied 
complete with an 8 foot cable, plug 
and removable base which allows con- 
version from a desk to hand mike at 
will. 

The Brush Development Company, 
3405 Perkins Avenue, Cleveland 14, 
Ohio will supply additional data to 
those who ask for it. 


COMBINATION RADIO 

Air King Products Company, Inc. 
has recently introduced its new table 
model radio-phonograph combination, 
“The Crown Princess,” to the trade. 

Designated as the Model 4704, this 
unit is styled with simple dignity 
which fits into any decorative scheme, 
modern or period. This model comes 
in satin walnut finish accented by an 
edge-lighted dial, and features an au- 
tomatic record changer for ten and 
twelve inch records, a featherweight 
low-pressure tone arm, permanent 
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Nationally Known AUTOMOBILE ANTENNAS 


Side Cowl—3 Section 66” Top Cowl (Fender Mount) — 3 
Sturdy, Rust Proof Section 56” 
$4.75 LIST $2.13 NET $5.95 LIST $2.58 NET 
Deluxe Side Cowl—4 Section 100” Universal Cowl or Fender 
Sturdy, Rustproof Mount—3 Section 68” 
$7.45 LIST $3.36 NET $5.95 LIST $2.58 NET 


All are complete, ready for installation. 
All are chrome-plated. 


VIBRATORS — Standard 4-Prong, CONDENSERS—.005 mfd. 1200 
$1.40 each. V DC Buffer Condensers 

19 CENTS EACH—10 FOR $1.50 

10 FOR $12.50 100 FOR $12.50—1000 FOR. $100.00 


STANDARD DISTRIBUTOR AND SPARK PLUG SUPPRESSORS 
17 cents each 10 for $1.50 100 for $12.50 
STANDARD VIBRATOR TRANSFORMERS................ $0.98 each 


CROWE REMCITE SPECIAL—-SPECIAL—-SPECIAL 


St. Clair Vacu Tube Voltmeter — 6 
CONTROL AUTO HEADS pc Gelentas Resiten=n6 AC Voltmeter 


Ranges—Ohmeter Range from 0.1 Ohms 
For All Makes, All Years. . $3.82 each to 1000 Megohms—Accuracy 2% Plus 


CO jae * or Minus 


Volume Controls ......... in FORMERLY $52.50, NOW $42.50 


A COMPLETE LINE OF TUBES ARE NOW AVAILABLE 
Write for Our Latest Catalogue 


| RADIO PARTS COMPANY 


612 W.Randolph Dept."N" Chicago 6, Illinois 


wererrm tagged for 


aeaaeiia the big jobs! 
SOLDERING 


> TYPE P-150 
(illustrated) 


Follow the leaders —and 
use HEXACONI For rugged, 
heavy duty work or for light in- 
tricate work . . . here's the ane 
swer. One reason is ‘Balanced 
Heat'’—dissipating excessive ele- 
ment-impairing heat—and mini- 
. mizing element burn-outs and fip 
replacements. Another is their 
lightweight. Literature is avail- 
able describing the complete 
HEXACON line of screw tip and 
plug tip irons from 40 to 700 
watts, and with tip diameters 
ranging from ¥%" to 1%". 


HEXACON ELECTRIC CO. 


119 W. Clay Ave., Roselle Park, N. 3. 


HIGH-QUALITY, LONG-LASTING SOLDERING IRONS LEE LEN 
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NOW—A REALLY HIGH-POWERED— 
Radio Engineering 
Library 


NOTE: 


The Library comprises a selection 


books culled from leading Me- 
Sraw: Hill publications in the radio 
field. 


@ especially selected by radio specialists of Mc- 
Graw-Hill publications. 

@ to give most complete, dependable coverage of 
facts needed by ali whose fields are grounded on 
radio fundamentals. 


@ available at a special price and on easy terms. 


THESE books cover circuit phenomena, tube the- 

ory, networks, measurements, and other sub- 
jects—give specialized treatments of all fields of 
practical design and application. They are books 
of recognized position in the literature—books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 


: VOLUMES, 2559 PAGES, 2558 ILLUSTRATIONS 
° Eastman’s FUNDAMENTALS OF VACUUM 
TUBES 

. Terman’s RADIO ENGINEERING 

. Everitt’s COMMUNICATION ENGINEERING 

. Hund’s HIGH FREQUENCY MEASUREMENTS 
. Henney’s RADIO ENGINEERING HANDBOOK 
10 days’ examinrtion. Easy terms. Special price under 
ihis offer less than books bought separately. Add these 


@tanderd works to your library now; pay small monthly 
installments, while you use the books 


10 DAYS’ FREE EXAMINATION—SEND COUPON 


McGRAW-HILL BOOK CO. 
330 W. 42nd Street, New York _. hay Y. 


Send me Radio Engineering “ins 1 4x for 10 
examination on approval. A: s ‘will send 
cents postage, and monthly till 

» OF return books a (We pay post- 

‘ orders accompanied by remittance of first in 

elallment.) 


aa Wh 


Name 


COOH EEH EEE EEEEEEEESEEEEEES 
Address 


City and Btat@. ccccceeeesessesseseseseseseeeeseses 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


« For Pleasure ond Profit! 


If you have a workshup—at home 
or in business—you need this new 
Warner Electroplater. At the stroke 


of an electrified brush, you can 
electroplate models and projects — 
you can replate worn articles, fau- 
cets, tools, fixtures, silverware, ete 
a a durable, sparkling coat of 

etal Gold, Silver, Chromium 
Nicket Copper or ¢ admium Method 
is Sy, simy quick Everything 
fh r ished— equipment co —_ te 
ready for use. By doir 


a bit of K 
for ¢ he ur oma hine ‘ iy ly r 

z k. So make your 
op com] lete by getting a Warner 
ectre te elit 


‘ i 
@ MODEL MAKERS 


@ MAINTENANCE day for FREE PLE amd lite 
ay {& i SANPLI nd iilus- 
AM trated literature. ACT AT ONCI! 
@ HOME SHOPS 
, | WARNER ELECTRIC CO. Dept. 1.30 
@ SALVAGE PARTS 1512 W. Jarvis Chicago 26, i, 


WARNER ELECTRIC a. 1812 W. Jarvis. Chicago 26, L-30 


entle me Send Fr mple and Details to 


wv A 


| 


Ggre 


“4 
oe Slate 


Ci; 
=e oe ee ee ee ee ee ee ee oe ee ee ee ee ee ee ee ee ee 


bh ewrewer? 
| 
| 


at] 
= 


r 


needle, crystal pickup, a.v.c., full range 
tone control and built-in aerial. 

The company will gladly furnish in- 
formation on this, and other units in 
the line to those writing Air King 
Products Company, Inc., 1523 Sixty- 
third Street, Brooklyn 19, New York. 

—30— 


Transmitter-Execiter 
(Continued from page 39) 


value of fixed capacitance which must 
be shunted across the coil so as to 
cover the frequency range of 1750 to 
2000 kilocycles. From this example we 
may derive the general relation, C = 
AC/(f,2—1) where AC is the variation 
in tuning capacity (maximum minus 


minimum capacity of tuning con- 
denser) and f,? is the square of the 
highest frequency divided by the 


square of the lowest frequency. 

A popular misconception regarding 
e.c.o.’s is that the position of the cath- 
ode-tap affects the drift. While the 
cathode tap adjustment does have an 
effect on the frequency vs. supply 
voltage characteristic and may there- 
by cause chirpy keying, it does not 
affect the drift characteristic. This 
drift, usually evidenced by a gradual 
change in frequency toward lower fre- 
quency as the oscillator warms up, is 
almost entirely due to temperature, 
humidity, and other random varia- 
tions affecting the physical charac- 
teristics of the oscillator components, 
principally the tuning condenser and 
coil form. In attacking drift, there- 
fore, we must attempt to eliminate 
these variations. In ordinary amateur 
construction there is little control 
over humidity variations, but changes 
of the ambient temperature inside the 
oscillator compartment may be re- 
duced to negligible proportions. Cy- 
clic heating of the oscillator compo- 
nents does not produce exact repro- 
duction of components because of the 
poor retrace characteristics of most 
of our insulating materials and for this 
reason it is more practical to elimi- 
nate temperature variations rather 
than attempt to stabilize the temper- 
ature of the oscillator compartment at 
some value which must necessarily be 
higher than the highest value of the 
ambient temperature. 

Practically all the heat in the oscil- 
lator compartment has the tube as its 


5cooOP: 


A REAL 


MINIATURE EXTRA-SENSITIVE 
HEADPHONES 


Signal Corps Type 
HS-30 and matching 
transformer plus 
extra ear plugs at 
1/10 original cost. 


Zap tt $749 
4 POSTPAID 
IMMEDIATE DELIVERY 


” Wide Frequency Response 
@ High or Low Impedance 
8 Reutberuciahhddiastehte Headband 


Electronic Supply Corp. 


40-14 Greenpoint Avenue, Long Isiand City 4, Ww. Y 


Radio Men Needed 


The Finest in Radio Training 
Train for well-paid positions in Radio En- 
gineering, Television, Electronics. Thorough 
courses in frequency modulation, math, 
mechanical drawing, construction, repair, 
aviation and police systems, sales and serv- 
ice, broadcasting. 

APPROVED re by eee 
UNDER CG. BILL 
Low Tuition and Living Sete. Fine Climate 
—Hunting and Fishing. 

New classes start each month. Write 
COL. HAROLD C. WASHBURN, Director 
Dept. I Clovis, New Mexico 


Benson Radio Institute 


BUFFALO’S LEADING 
SUPPLY HOUSE 


In the BUFFALO Area 
see DYMAC INC. for your 
radio and electronic parts and 
equipment 


YTULC INC. 


2329-31 Main Street, Buffalo 14, N. Y. 


% Fine Walnut 
Cabinet 


% Tone Control 
% Phono Jack 
% Gold Rim Dial 
* 5” Alnico 

5 P. M. 


"T38Q7 Tigec Lé and 
Net, $18.95 each. In lots of 6, 


12SA7, 1 


SiG 


Balance will be sent 


c.0.D. 
MARCO RADIO CO. 
, ee McGee St. Kansas City 6, Missouri 


RADIO NEWS 


with MID-AMERICA’S 


Sensational WONT RT 


Values! Xe AER 


Here's ike 


MONTH to Ra RM 
quantity buyers 
through special bul- 
letins and fiyers. 
Check the outstand- 
ing buys listed here 
against what yes ‘ve 
been payin en 
et MID-AM Ric. A's 
REE CATALOG and 
bia MONTHLY BAR- 
GAIN BULLETINS! 
5” Dynamic 
450 ohm field, hum 
bucking coil, ‘doub- 


le shielded 50L6 
transformer pose 


RELAYS 
_ CONDENSERS 


rr NDENSERS 
~ with strap: 50/30 
mfd—1i150 VDCW (lots of 100) 59 ea. *.4 mfd— 150 


vpbc a - 
Dia. Mallor 


pw pn 4, Hart rt di iv. to 8 mfd 
lle x a., equiv. to 8 m 
600 voew electrol ytic; Hote S - .... 7¥9e ea. 
vere ete an ADI NO or BAND 
swit é* a 1" shaft fades of 100) 3Gc ea. 
ALLIANC PHONO MOTOR, rim drive with 9° 
turntable (lots of 6). $3.75¢e 
ASTATIC HIGH FIDELITY PHONO PICKUP 
with Astatic L-72-A xtal (lots of 25) $1.95 ea. 
50L6 GT TUBES, std. brands (lots of 500) . 7Oc ea. 


For LOWER PRICES on LARGER QUANTITIES than those 
listed here write, wire 
MID-AMERICA’S store address, Dept. E-37 


MID-AMERICA CO. Inc. 
ad WAREHOUSE 


0) 79¢ 
SER: 4 mfd— 660 VDCW oli 


STORE 
2412 S. MICHIGAN AVE. 2307 S. ARCHER AVE 


CHICAGO 16, ILL 


CHICAGO 16, ILL. 


Here Today... 
And Here 
TOMORROW! 


Are you an Electronic 
Equipment Manufacturer 
looking for a highly satis- 
factory—and, above all 
else, stable source of trans- 
formers? 


Kenyon, for over 20 years, 
has served and pleased 


people just like you. And 
will continue to serve and 
please indefinitely. So if 
you are having “here today 
and gone tomorrow™ trou- 
ble on transformer supply 
—come to Kenyon! 


THE MARK ce 
KENYON 


TRANSFORMER CO., 
840 BARRY ST., 


Inc. 
NEW YORK, N. Y 


Mareh, 19417 


source. Tube heating is made up of 
the heater and plate and screen grid 
dissipations. The 6F6, popular as an 
e.c.0., is a serious offender from the 
standpoint of heater dissipation since 
it has a .7 amp. heater which, even 
in the absence of plate dissipation, 
heats the envelope enough to make 
it uncomfortable to touch. One of 
the best e.c.o. tubes from the stand- 
point of reduced heat dissipation (and 
for several other reasons) is the 9001. 
Compared to the 6F6, the 9001 with 
its 150 ma. heater represents a 450% 
reduction in heat dissipation. In the 
transmitter described, the less expen- 
sive 6SJ7 was used as oscillator, oper- 


ating the heater at three volts. At 
this voltage the heater current is 
considerably under 300 ma. and the 


reduction in heat, again compared to 


the 6F6, is over 500%. The tube en- 
velope barely becomes warm to the 
touch. 


Plate dissipation is the other major 
item to be reduced. The literature 
available on the subject emphasizes 
that low-power input to a _ self-con- 
trolled oscillator results in improved 
stability. However, low power to 
many amateurs means anything under 
five watts, which is enough to heat 
the oscillator compartment to a con- 
siderable extent. In the transmitter 
described herein, the combined plate 
and screen grid input is .09 watt, (90 
volts at 1 ma.), or about 10% of the 
heater power dissipation. Needless to 
say, the heating is negligible. Tests 
have shown the oscillator to be re- 


WHAT PRICE GOOD WILL? 


JITHOUT his knowing it, every 
salesman is building something 


into the warp and woof of his life that 


is worth more than the dollars and 
cents he takes each year from his 
efforts. 

The name of this something is 


good will. 

Good will is another name for the 
number and intensity of the business 
friendships a salesman is able to build 
for himself—and keep. 

A good many attempts to put a value 
on good will have been made. but the 
clearest was published in the news- 
papers a few years ago when a firm of 
investment bankers bought the auto- 
mobile business of the Dodge Brothers. 

The amount paid for that business 
was 170 million dollars—all cash. The 
physical assets of the Dodge concern 
amounted to litthe more than half 
that—100 million dollars. But here 
were hardheaded New York bankers 
paying 70 million dollars for what? 

For good will. For two words 
Dodge Brothers. And they considered 
it a very great bargain. 

It was. For good will is a constant 
asset. Plants can burn down, physical | 
assets can be dissipated, but if a man | 
or a firm has good will, he has the only | 
thing in business which has a constant 
and growing value. 

Take care of your good will and your 
good will will take good care of you. 

That sentence sounds as if repeater 
Gertrude Stein had written it, but it is | 
good selling if not good language. 
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COLUMN 


O’BUYS 
Immediate Delivery 


every item guaranteed! 


cc ———__—— - — -9 


“Mercury” Electric 
SOLDERING IRON 


Best quality at bottom 6 ft. (3,000 


prices. 


cycle) approved heater cord with rubber plug. 

Ac /D« Screw tip. Elements Cartridge Type. 

Rapid Heating Iron. 

No. 4 80-watt 42” dia. tip. Special, ea. $2.25 
Lots of 6, ea. 1.58 

No. S&S 100-watt 42” dia. tip. Special, ea. 3.50 
Lots of 6, ea 2.85 

No. 6 150-watt 1” dia. tip. Special, ea. 4.25 
Lots of 6, ea 3.60 


Handy Radio Shop 
RATCHET SET 


Compact. can be carried in 
pocket In its sturdy metal con- 
tainer. %” dmrve tools. Set 
consists of 4 single hex, 4 
double hex and 3 dou- 
ble square . sockets, 
connector, heavy duty 
ratchet wrench, Spintite 
nut driver with plastic 
handle and Universal 
driver with cross bar. 
A high grade set priced 
amazingly low! 


a onan only 95-90 
: “2-DAY CLOCK 


Westclox Watchman'’s Clock, an 
accurate and handy timing de 


With slight 


No. 9273 


alterations it 
T-on 


vice 
control 
Clock 
cane, 


Has 


can also be used for 
of many electrical appliances 
is enclosed in an all-metal 


mes with 365 timing faces 


Hour hand only 


An amazing buy at only 98c ed. 
APPLIANCE CORDS 


No. 1308 


Ideal for replacements on radios and lamps; 6-ft 
2-wire Ne. 18 brown rubber cord with plug 
No. 9285, lots of 10—20c ea.; lots of 50-—16c 
ea. 

FIBRE WASHER ASST. 
Over 1000 pcs.) popular sizes used in 
elec. & radio work. Ne. 3202, per box 79¢ 


AUTO RADIO CONDENSER 


Sprague Vibrator. Sturdy, oil-impregnated unit 
Ford Type. cap. .6 mfd. In dozen lots only 


No. 1303 Lots of 12, special at 25¢c ed. 


RUBBER-HANDLE PLUGS 


Heavy duty, top quality, handle 
grip plugs; fit» all appliance cords 
Fresh stock. No. 3210. é& 
Lots of 10, 12%2.¢ ea.—lots of 560 


—lots of 100, 10%*/2c ea. 


RADIO SPAGHETTI TEENS 


’ length 2 popular sizes in ™ we ot 
25 pieces. No. 9277; per m4 $1.00. 


AVAILABLE NOW! WHOLESALE ONLY! 


Send check or money order— 
Terms met cash F.0.B. Chicago 


Free! NEW G&E CATALOG 


lllustrated Value-packed with 
hundreds of other hard-to-get 
items for Servicemen, Repair- 
men & Dealers. Send for it 
now! Coupon brings it fast! 


Aivac ea 


1 Dept. RNA, 400 NM. Sangamon St.. Chicago 22, tt. | 

| 1 want vour sew free Radio & Electrical Repair Parts | 
Catalog 

} NAIMO 2c cece eee eee eee eee eee teeter esseeeeeee ** | 

a a { 

City seseseese ee eeeerenes Zone. .+0-8 HALF. we eee { 


S qmo nS ~WEST VIRGININS 
| LARGEST RADIO SUPPLY HOUSE / 


AMPLIFIER for 


GUITAR 
OR 
PHONO 


Solid Wood - 
Cabinet 
% Aeroplane Cloth | 
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%& TUBES: 6SJ5, 6J5, 
5v4G 


*4 Tubes—Hi Gain 
% Two Microphone 
or Instrument in 


puts 

% Phone Input 

* 6/2 Watts—Beam 
Power Tubes 


Tunes Litt “$oo.so Your Cost $37.00 
VMI BRUSH CONTROL MIKE—Net $10. 
MM TURNER CONTACT MIKE—Net $ 9.45 


PHONO 
AMPLIFIER 


3 Tube AC-DC 
Uses: 5016, 3525, 12SR7, 
and 450 ohm speaker 


Net $5.97 


: 


RADID 
SUPPLY 


| CHARLESTON, W.VA, | 
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Speed rat re 


t is easy to leers or increase eneed 
n Instructograph Code Teacher, 
Aft rds the qui ces 

al method yet developed. 
nners or advanced students. 
ble tu apes from beginner’s alphabet 
ty al messages on all subjects. 
5 to 40 WPM, Always 

ly—no QRM. 


ENDORSED BY THOUSANDS! 
The Instructogrraph Code Teacher 
te lv takes the place of an oper- 
i instructor and enables anyone 
t« learn and master code without 
further assistance, Thousands of successful operators 
have acquired the code’’ with the Instruc tograph System, 
Write today for convenient rental and purchase plans, 


INSTRUCTOGRAPH COMPANY 


4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 


ROTA-BASE 


NEW HANDY LAB. DIAL, Simply turn the movable 
dial to the tube number desired on the ROTA-BASE 
and complete, correct connections are instantly indi- 
ci sted on the “‘prong’’ diagram. Filament, grid, plate, 
cathode, etc.. to more than 300 tube types are given. 
No- more valuable time lost on lengthy reading or 


c of pages ROTA-BASE actually gives a 
‘pron ng picture of the c¢ connections. PRICE NOW 
ONLY ot -00. Postage prepaid or nt C.O.D. ‘ond 


Money_back if not Gelignttulty peoe 
4t 


“REED MFG. Co. 


ry dues is. Calif. 


RADIO ENGINEERING 
TELEVISION 
ELECTRONICS 


Courses in every phase of radio and electronics open 
to high school frraduates, Thorough training, modern 


cx aes rollments limited. Approved Veteran 
Training. 
VALPARAISO TECHNICAL INSTITUTE 
Dept. RS Valparaiso, Indiana 
160 


80 & 40 Meters 
L;,L: 1750-2000 ke., 19 t. $26 d.c.c., 
diam. 144”, winding length, %”. 
$26 d.c.c. interwourid at 

gnd. end of grid coil. 
L; 3500-4000 ke., 19 t. $22 deuc., 
diam. 14%", winding length, %”. 


L, §80- 401 meters, 19 t. $22 d.c.c., diam. 
142”, winding length, %”. 
40 & 20 Meters 
L;, Le 3500-4000 kc., 10% t. 
diam. 1%", winding length, 5%”. 
Sec. 3 t. #22 d.c.c. interwound at 
gnd. end of grid coil. 
L; 7000-7300 ke., 14 t. #24 dicc., 
diam. 14%”, winding length, ¥%”. 
L, 40-20 meters, 10 t. $22 d.c.c., diam. 
1142”, winding length, %”. 


$22 d.c.c., 


5" 


Details for constructing coils 
for 20, 40, 80 meter operation. 


| markably stable, holding zero-beat 
with commercial stations at 7.5 mc. 
for hours at a time after a warm-up 
period only long enough to allow the 
tube heater to arrive at a _ stable 
temperature. Since the heater volt- 
age is reduced, the warm-up time re- 
quired to bring the tube to operating 
temperature is slightly longer than 
would be necessary with 6 volt opera- 
tion but does not exceed one minute. 

As a further commentary on the 
cathode-tap adjustment, tests showed 
no difference in performance from the 
value of feedback which would barely 
sustain oscillation to that value which 
caused squegging. The voltage regu- 
lator tube gives better than 5% reg- 
ulation of the oscillator supply voltage 
because of the low oscillator current 
drain. Since the voltage is so well 
regulated, the cathode-tap has no 
chance to cause chirpy keying. 

The oscillator is followed by a 6AG7 
biased to class “A” operating condi- 
tions. The 6AG7 combines the high 
gain characteristics of the television 
series such as the 1852 with the high 
plate dissipation rating of the 6V6. 


Since it is well-screened, it affords 
additional isolation of the oscillator 
from the higher level stages. A 6L6, 


6V6, or 6F6 may be used in the dou- 
bler stage with practically the same 
results. This stage is tuned to twice 
the e.c.o. frequency. 

Careful attention to short leads and 
adequate bypassing will pay dividends 
in freedom from parasitic oscillations 
and spurious coupling between stages. 
Mica bypass condensers were found to 
be insufficient and were replaced with 
higher capacity (and cheaper) paper 
condensers which completely cured all 
parasitic troubles. 

The 807 final amplifier stage has a 


combination of fixed and grid leak 
bias for oscillator keying. The 807 
may also be keyed, and in this type 


of operation the fixed bias is not used, 
resulting in somewhat more output. 
Power input is approximately 43 
watts with oscillator keying and 54 
watts with final amplifier keying. A 
switch is provided in the 807 cathode 
lead to permit frequency setting of 


SOME NEW ITEMS IN 
TELECTRON TELEVISION 


COMPONENTS 
YOKE MATCHING TRANSFORMERS: | 


No. YT-111H. For matching 5 mh. HORIZONTAL 
windings, such as utilized in TELECTRON No 
DY-1S and No. DY-2L Deflection Yokes. Outpu 
taps for Peaking and Return Trace Time contro! 
provided. Utilizes low-loss ‘“‘HIPERSIL’’ core, giv- 
ing very high transformer ey a 4° Ds 


corner, black wrinkle can 2%” 

3%” H, Stud mounting. Lug AJ “$ 

BRMAIS. cc cccccccccevecececcccceccesscs 26. 40 
No. YT-113H. Physically and electrically identical | 
to No. YT-111H, but constructed with 12 75 | 
conventional transformer irom........... ° 

No. YT-112V. For matching the VERTICAL wind- 
ings of Magnetic Deflection Yokes. Five different 


output taps giving step-down ratios of 20:1 to 8:1 
are provided to accommodate a wide variety of cir- 
cuit conditions. Housing identical to $ 

above transformers..........sseeeeees | 0.95 
TELECTRON Deflection Yokes, Sens Coils, ITon- 
trap Magnets, and Blocking Oscillator Transformers 
also available. 

The TELECTRON Television line is now available at 
many leading jobbers. Write for latest complete cat- 
alog and name of your nearest supplier. 


THE TELECTRON COMPANY 
1988 East 59th Street Cleveland 3, Ohio | 


ELECTRONIC VOLT-OHMMETER 


110 VOLTS AC 20 RANGES 
$ 85 0 /5/10/50/100/500/1000/5000 volts 
DC and AC. 0—1,000,000,000 ohms 
in six Cg a ge ee Eo ee 
over MILLION OHMS per on 5 
POSTPAID volt range. 

Complete kit includes all component parts, tubes, 
punched and drilled chassis and beautifully enameled 
panel. Easily assembled and wired. 

Special slideback circuit developed during war by 
scientist at the California Institute of Technology 
gives amazing sensitivity and flexibility while com- 
pletely eliminating necessity of batteries and expen- 
meter, Each instrument is individually cali- 
Dial scale over nine inches long! 

In addition to performing the usual volt-ohm func- 
tions, this instrument easily measures these voltages: 
SUPERHET OSCILLATOR, AVC, AFC, TRUE_ GRID 
BIAS AT THE GRID, BIAS CELLS without affecting 
the circuit. Measures the exact leakage resistance of 
INSULATION, TUBES, CONDENSERS. It can ae used 
with a signal generator for SIGNAL TRACIN 


STERLING ELECTRONIC co MPANY 


Dept 
166 WN. Sierra Bonita ie. _ 4, California 


RADIO PHONES 


They're Weather — 
Woter and Shock 
Proof -——-——- 


When we say they are 
made Army specif 
tions hat’'s enough 
Surance they must he 
best quality These Arn 
Radi Phones are perfect 
and were O.K.’d 1 s 
nal orps Inspector 
These Dynamic Mikes ar 
Receivers were used <« 
sircraft and tank inter- 
communication systems 


Use them for recordir 


tor battervliess phone, for pocke >t size set loud speaker 


or talk through your radio set We bought a good 
many of these Radio Phones they are 

brand new, and cost a grea le al more 

than you can get them for \ iplete 

dynamic nd mike, 2 earp! € ‘he ane 

band, cord set. A wonderful buy for onl 


Send check or Money Order. ree ‘waseiens 


LEEDS RADIO CO. 


75 Vesey St. Dept. RNM New York City 7 


MARCH SPECIALS 


100 Assorted Resistors 14 1, Watt S$ 1.98 
Postage Stamp Molded in Bakelite Mica 
000175 ach : 0514 
Spe p Antenna Reta for $1.0¢ 
I ° . 34 
Plastic Cabinets 6”x51! x9 1.68 
50 M.A. 750V. C.T. 6.3V \ BM 
Heavy duty $1.98 « r 1 f 18.50 
Choice of py eh -- or GAC t ~ Each 78 
These Ne *rices Subiect Prior Sale 
Send or i Monthly Bu iletin Now 
G. F. BEARD 
242 W. Brookdale Fullerton, Calif 


WIRELESS PHONO OSCILLATOR 


Transmits recordings from phono, pie or voice 
from mike to radio without use wires up to 6§ 
ft. Neatly Designed. NO LICENSE REQUIRED. 
Complete Bit, BeeS CURSOS. .cccccccvccccccceenss $3. 
Above Kit assembled —, teste cccenntengennnd oo 4s 
A kit of tubes. 12SAT7, 35Z5.......ccccecces $2.49 


Write for rae Parts Catalog. 
Immediate delivery, 10% deposit with C.0.D. 
CONSTANT ELECTRIC 
112 Cornelia Street Dept. 10 Brooklyn 21, N.Y. 
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the e.c.o. without QRM to other sta- 
tions. With a 140 szpzfd. tank con- 
denser both the 40 and 80 meter bands 
may be covered with one plate coil. 
The 807 operates as a frequency-dou- 
bler for 40 meter output but the out- 
put is almost as great as in straight- 
through operation. The tank coil 
socket is mounted on spacers above 
the chassis so that the leads to the 
coil will be out of the proximity of 
the 807 grid circuit. There is no re- 
action on the frequency as the 807 
tank circuit is tuned through reso- 
nance. 

The power supply is conventional, 
using condenser input to obtain ap- 
proximately 500 volts for the 807. The 
total drain from the power supply 
with the 807 loaded is 170 ma. Witha 
12 wfd. input condenser the output is 
T9. The fact that the 807 plate and 
screen current does not flow through 
the filter choke actually aids the fil- 
tering since the choke is not saturated 
with d.c. Also, there is a phase dif- 
ference in the ripple voltages applied 
to the 807 output and input circuits 
which tends to cancel the hum in the 
carrier. This transmitter was used 
quite successfully on phone with many 
complimentary reports. 
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20 Watt Modulator 


(Continued from page 51) 


versally applicable, as is, to cathode 
modulation. Output windings of the 
transformer shown will handle 200 
ma. d.c. 

For modulating “inflexible” u.h.f. 
rigs, the 500-ohm output of the mod- 
ulator might be applied to the 500- 
ohm primary of a multimatch modu- 
lation transformer such as Stancor 
A-3834 or A-3866. 

An individual builder may prefer 
to use another type of output trans- 
former in the T: position to give a 
variety of output impedances, This 
is permissible. The plate-to-plate im- 
pedance of the primary will have to 
be 9000 ohms, and the secondary 
should be capable of carrying 200 
milliamperes d.c. 

The two relay contacts in series 
with the high-voltage center tap of 
power transformer T, may be con- 
nected to terminals of the transmit- 
receive relay in the transmitter. This 
will allow the modulator to be 
switched off automatically during re- 
ception periods without extinguishing 
the tube heaters. If relay control is 
not desired, the relay contacts may 
be omitted or may be connected to- 
gether temporarily by means of a 
short jumper wire. 


Mechanical Details and Wiring 


The modulator is built on a 17” x 
8” x 2” metal chassis. A 17” x 8” x 
2” ventilated metal cover fits over 
the top of the unit and is secured to 
the left and right ends of the chassis 
by means of self-tapping screws. This 
cover was removed for the _ photo- 
graphs, Figs. 1, 2, and 4. 
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THE WAY TO BETTER SOLDERING 


DO A BIG IRON’S WORK 3 


Built for speedy accurate soldering, 


He. 53S Pyrenld chi powerful little pencil iron will per- He. $39 Chisel 


Tip, made from 


/ ‘ » 
V 


a Tip, made trom 
~~ um form rugged heavy duty jobs as well Tellurium 
‘ s as those requiring intricate exactness, ee 
ee, , 2 
: these foe a 
Ry Check 
QUICK HEATING . . . 90 SECONDS 
LIGHTWEIGHT . . . . 3.6 OUNCES ZA 
HANDY SIZE ...... 7 INCHES No. 536Chisel Tip, 
Ne. 537 Pencil Tip, SAVES ELECTRICITY , . 20 WATTS made Hom Gcey 
made from Elkaloy A, Tip le dia. 


A, Tip Yq" dia. 


Perfect balauce 


TITIGHR Evectric Jools C 


BOX 2255. TERMINAL ANNEX- LOS ANGELES 54.CAL 


SEE YOUR NEAREST RADIO OR HOBBY DEALER 


JED de S 


—" BASIEKIT/ 


A Great New : 
TIMES AVER 


For Radio Servicemen! 
FOUR Basic Radio Service 
Kits in ONE Package 


COMBINATION List Price $33.35 


6: A 


NET COST 


These 4 Popular JFO Kits have everything 
needed for 25°, of all radio service work. 


e B25A Belt Kit. Assortment of 25 Dial e 5C25 Dial Cable & Cord Rack. 
For Radio Servicemen Belts in Metal Container. Includes Contains 5 Metal Spools of 
Starting a Repair Business FREE 64-page JFD Servicemen’s Man- moving dial cables and cords 

ual, listing belts for more than 1500 ¢ BP-100-MC Plug Assortment. [00 
set models. radio battery plugs, in 25 diferent 
For Established Rodio e 770 Ballast Kit. Contains five JFD popular types. Sturdy Metal Contain 
Improved Aircooled AC-DC Adjust. er. Includes FREE Battery plug folder 
able Ballasts. Suitable for more than with technical dota and schematic 
Save Time and Energy 95°, of a ballast tube replacements. diagrams of all plug types 


JFD “BASIC-KIT" 


tast 


Servicemen Who want to 


J.F.D. MANUFACTURING CO. 


4109-4123 FT. HAMILTON PARKWAY, BROOKLYN 19, N. Y 
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a 
IMMEDIATE DELIVERY from STOCK 


@ SIGNAL TRA @ VACUUM 
TUBE VOLTMETERS @ OSCILLO- 
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E 

TUBE and SET TESTERS. 
SPECIAL BUY! 

12” P.M. vf mery 


Alnico 5 magnet. 6-8 ohm v.c. 
12 watts capacity. Lots sit. 4 
Single units........... 


MANY OTHER aban 


Boxed antenna kits—74c. 


wd 


Lots Of 6 GBEN. ccccccccccccsceses -69 
Neplacement loop antennas—39c. 

BO OE cccdegencscccescesedesete 3.50 
5” 1000 ohm dynamic oo Sue 
5” PM speakers, 1 oz. ) 1.65 
Detrola automatic record changers. 18.26 
25Z5GT tubes, boxed. Lots of 10, 

GOED coccccccdcooscconecsocescce -63 
#30 RCA tubes, boxed. Lots of 10 

SD ccacekesbwesenswanesekaease 74 
12SQ7GT, boxed. Lots of 10, each. -83 
All ware noise-reducing antenna sys- 

tem th matched coupler...... 5.58 
3-tube a table electric phonographs 27.50 
Chromium plated microphone stand 

GE” cckcotceptesebadekess onkese 6.70 
12” polished walnut speaker baffle. . 4.80 


SEND FOR NEW 1947 CATALOG! 
— FREE ON REQUEST! — 


Please “8 Zs Deposit 
with C.0.D. Orders 
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Dept. R-3 


hes 3 PARK PLACE @ NEW YORK 7, N. Y.com 
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E 


BASE MOUNT for 


USEFUL 


At Greenwich Sales 


antenna mast; 
side of he 


Prompt delivery assured. 


Write for Bulletin NR 


New York City 7, N. Y. 


BARGAINS 


very sturdy. 


Provision tor mounting on roof, yuse, 
2x4, et Heavy duty insulator 2% x2” 
deep, has a metal binding post and threaded 
od fixed to it Unit is mounted on a brass 
e 3x3; cor . iins 2 heavy duty springs to 
act as shock, rbers. These are fixed to a 
steel frame 5x6 "@hie h is completely punched 
for easy mounting Complete with a dozen 
carriage bolts, nuts, washers, wing nuts and 
additional supporting brackets Brand new, 
for the price of the ‘ha rdware alone .$2.50 
Sess as AC LINE FILTER that really 
ook it to your neighbor's receiver 
your own) and eliminate some of that 
BC] Brar POW sncicceaeusdensadeaed $1.25 
BATTERY BOX black crac kle finish ; 614x6%4x 
Internally wired for 90—6714-114-4-3 
\ These voltages stamped on bakelite 
panel which contains binding posts for same 
& binding pe inside Carrying handle and 

1] OO FeO 06ke sees caskens $i 

I G NOW BUA SiS cecsten $6.25 

nt , BOOK. ccccess .85 

si , sere 1.05 

- . ee  cwhawat 1.00 

Othe rransmitting Tube Specials 

Build t} Scope you've been thinking about 
\ AP] nee only 600 volts Any receiving 
powell ? er will do the job SAP I 
hk d New and t TS $4.00 


25°%o deposit required on all C.O.D. orders. 


GREENWICH SALES CO. 


59 Cortlandt St. — WHitehall 3-3052 


All parts must be secured firmly 
to the chassis before wiring is started. 
10-32 screws are used to mount the 
transformers and filter choke. Liberal 
use is made of lock washers 

In each of the first two amplifiers 
stages, it is imperative that all ground 
returns be run to one grounded lug. 
This common lug preferably should 
be located at a central point. This 
perhaps does not make the neatest 
appearing arrangement, but it is the 
most efficient electrical assembly of 
a high-gain audio stage. Such com- 
mon ground connections in the various 
stages should be connected together 
by means of a length of heavy bus 
wire. The chassis must not be de- 
pended upon as a return conductor. 

Leads between jack J, radio-fre- 
quency choke RFC,, and the control 
grid terminal of the 6SJ7 socket must 
be enclosed in shield braid and the 
braid must be connected to chassis 
at each end of its length. 

A tightly-twisted pair made of 
heavy hookup wire must be run 
between the heater terminals of the 
amplifier tube sockets and the 6.3-volt 
winding of transformer T;. This line 
must be kept close to the chassis. 
One side of the heater line must be 


grounded to chassis at one point 
(preferably at the power transform- 
er), but under no_ circumstances 


should the chassis itself be employed 
as one leg of the heater circuit. 

In Figs. 2 and 4, the chassis re- 
ceptacle for the 115-volt line plug 
may be*seen along the rear lip of the 
chassis. This is a handy attachment, 
since it permits complete removal of 
the line cord-plug assembly. It is an 
added refinement, however, and may 
be omitted if cost is to be kept down 
or space conserved. 

From left to right along the front 
lip of the chassis (See Fig. 1), are 
mounted the microphone jack (J), 
gain control (R,.), on-off line switch 
(S:), and pilot light (PL). In 
Fig. 1, the microphone plug is shown 
inserted into the input jack. Each of 
these components is mounted as close 


Fig. 5. Mechanical layout of chassis 


as possible to the rest of the circuit 
with which it is associated. 

The hole seen on top of the chassis 
between the third metal tube and the 
electrolytic capacitor, in Fig. 1, was 
intended originally for leads to a vol- 
ume level meter on the front of the 
dust cover. After several tests, how- 
ver, this meter was finally dispensed 
with. 

In order to prevent core vibration, 
all assembly screws and nuts in the 
transformers and choke must be tight- 
ened carefully before these compo- 
nents are mounted on the chassis. It 
is not uncommon for these screws to 
loosen in, shipment. 

Before the final mounting is com- 
pleted, the core of the filter choke 
must be set in the direction which re- 
sults in the least hum pickup by the 
first amplifier stages. The correct 
direction must be determined experi- 
mentally by rotating the choke while 


listening to the hum in a speaker 
connected to the modulator output 
terminals. Thus, the entire modu- 
lator must have been wired and in 
working condition before this test 
can be made. The mounting of trans- 


formers and choke shown in Figs. 1 


and 5 was found to be the best ar- 
rangement for components of the 
make and type specified. If an in- 


dividual builder uses these same parts, 
he may follow the indicated layout to 
the letter. 

In wiring the modulator, long leads 
are to be avoided in all stages. Each 
component must be placed as-close as 
physically possible to other compo- 
nents to which it is to be connected. 
Grid and plate leads must be kept 
far enough apart to prevent undesired 
feedback coupling. 


Testing 


Because of the straightforward na- 
ture of the modulator, no adjustments 


or elaborate tests are necessary to 
place the unit into operation. 
After assembly and wiring have 


been completed and have passed in- 
spection, the modulator may be 


showing relative location of parts. 
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RADIO KITS 
Five Tube Superheterodyne Kit 

In a Walnut Veneer Wood Cabinet (size 12°x8" 
x6") contains complete parts for a 5 Tube super- 
a kit (less wire and solder) but including tubes 
(6SK7, ve 6SA7, 12SN7, 25L6). 

Price, each. a Toe 
Six Tube Two Band Superheterodyne Kit 
In a solid color wood cabinet (green, red), con- 
tains all parts (excerpt wire and solder) to con- 
struct a high grade 2 band superheterodyne re- 
ceiver covering regular broadcast and short 
wave bands. Tubes consisting of 2-6SK7, 1- 


6SQ7, 1-12SN7, and 25L6 included. $17 75 
a ee ee s 


Price 
Intercommunication System 
A low priced two-way system for executives, 
professionals and home use. Consists of a mas- 
ter and one remote. 
eee cceaadaihaaed $17.25 
Phono Oscillator 


Your Price 
Wireless phono oscillator transmits recordings 
for crystal pickup or voice from carbon mike 


to radio without wires. $3 45 
. 


Pe iekwibehatddeaddénakecawd sauna 
Mallory Line Filter—useful in eliminating nois- 
es from offending electric appliances by in- 


stalling the filter at source 
with filters listing at $10.00 
Your Cost 


Compares favorably 


$3.45 


ALL PRICES ARE F.0.B. NEW YORK CITY 


Write for our new catalogue showing new test 
equipment, tubes and a large variety of new 
replacement parts. We ship anywhere promptly 


RADIO DEALERS 
SUPPLY COMPANYS 


135 Liberty St. New York 6, N. Y. 


For Directional Beam 
Antenna and dozens 
of other uses. 


RUGGED 


Aluminum alloy throughout. 
Guaranteed to support 200 ibs. 
with an area of 5 sq. ft. in 70 
mile wind! 


SIMPLE 
Triangular, fopered, self-sup- 
Porting, light weight, 30 ft. 


tower can be assembled any- 
where, using only wrenches, 
erected by hand. Ladder rungs 
built into one side. 


ECONOMICAL 
Buy the height you need: 10, 
20 or 30 feet. All fastenings 
and metal parts of footing fur- 
nished. Reasonably priced. 


Write immediately for Brochure 


FREE! 
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checked by connecting a speaker with 
500-ohm input to the 500-ohm output 
terminals of the unit, and switching 
on the power. With the gain control 
“wide open,” both hum and hiss should 
be negligible and there should be no 
whistles, squeals, or motor-boating. 
Do not use headphones for this test. 

An audio-frequency signal of 1 mil- 
livolt or less fed into the input jack, 
J, from a low-distortion audio oscil- 
lator, should give a strong, clear sig- 
nal in the speaker. Effectiveness of 
the gain control may be checked while 
this signal is passing through the 
amplifier by swinging potentiometer 
R. through its entire range. If block- 
ing or plugging of the signal occur 
near the maximum volume setting of 
R., reduce the signal from the oscil- 
lator. 

If d.c. voltage measurements are to 
be made at the socket terminals, use 
a voltmeter with very high input 
resistance, preferably an _ electronic 
type such as the VoltOhmyst Jr. or 
Vomax. Test meters with a sensi- 
tivity rating of 1000 ohms per volt or 
less will give erroneous readings. 

Some advantages may be realized 
by matching the 6L6 tubes used in 
the output stage. A simple plate and 
screen current test usually will be 
sufficient and the easiest one for most 
amateurs to make, although a match- 
ing of transconductances would be 
much better. It is not imperative, 
however, that these tubes be matched. 
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3” Oscilloscope 
70) 


(Continued from page 


out of tubes and parts. The focus, in- 
tensity, and two centering posts are 
brought to the front panel through 
flexible insulated couplings, panel 
bushings and extension shafts. Be sure 
to insulate the resistors in the high 
voltage bleeder circuit properly. The 
circuit diagram is shown in Fig. 1. 

The finished scope should be en- 
closed in a metal cabinet so that the 
unit will be electrostatically and mag- 
netically shielded. The exact size and 
shape will depend on the size and 
shape of the chassis you use. 

When the unit is finished, 
and you should observe 
tube provided all the 
turned to internal position, 
amplitude control is 
the sweep frequency switch is set to 
any of the frequency ranges. Adjust 
the focus and intensity controls until 
the trace is sharp and bright enough 
to be easily observed. The trace or 
spot should not be left motionless 
when it is bright, as it will burn the 
screen. 

Connect the Y 
cvcle output on the front of the 
and adjust the controls until you be- 
come familiar with their operation. 
In some cases, it may be necessary to 
ground the scope to a water pipe by 
means of the ground binding post at 
the bottom of the front panel. 


turn it on 
a trace on the 
switches are 
the sweep 
advanced, and 


the 60 
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axis input to 


All the Science of 


BASIC RADIO- 
ELECTRONICS 


in one 3% Ib. book 


36 COURSES IN ONE 


if this big 972-page Book were broken into 
monthly jessons end sold as a “course” you'd 
regerd it es a bargain at $50 or more! 


A. A. Ghirardi’s fa- 
mous 972-page, 3% Ib. 
RADIO PHYSICS 
COURSE book with its 


500 illustrations and 
856 Self-Test Review 
Questions can teach 


you basic Radio-Elec- 
START NOW! tronics quicker, easier 

and at far less cost 
than you may have thought possible! It 
has given more people their start in Ra- 
dio than any other! It is used more for 
home study and was more widely used in 
U. S. Army SignaFCorps and Navy war- 
time training programs than any other 
book of its type! 


LEARN IN A FEW WEEKS! 


RADIO PHYSICS COURSE is written 
for beginners who want to learn at home 
in spare time. Many who never even 
studied a circuit diagram before have 
completed it in a few weeks. Every basic 
subject is fully covered. Nothing is 


omitted. You'll be pleased how quickly 
it has you under- 
standing subjects “Better than a 
that other books 


¥ 50 Course!" 


and courses make 


seem too compli- ‘ had al a 


~ 1h 
cated. Send COU- asic courses,” writes Gerard 
pon today! Our Champagne of Montreal, ‘‘but 
5-DAY MONEY- since reading RADIO PHYS 


ICS COURSI I put the other 


BACK GUARAN- URSE, I put | 

~ ot a do one away Ghirardi’s is the 
TEE protects YOU book I need because it teach 
absolutely. es 80 clearly!” 


0 RISK COUPON mail today 


z Dent. RN-37. Murray Hill Books, Inc 
232 Madison Ave., New York 16, N. ¥ 
, find & s re for a copy of 
e RADIO. PHYSICS — COURSE 
c.OoO.bD for s ' ' . ‘ m 


State.. 


YOU'LL NEVER GO WRONG 


on a GHIRARDI BOOK! 
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SOUND RECORDING 
and TRANSMISSION ENGINEERING 


School of 


Learn sound recording and trans- 
mission engineering techniques of 
the professionals, as used in Motion 
Picture, Broadcast, F-M, Television, 
and Commercial Recording Studios. 


A nine months practical engineer- 
ing course, devoted exclusively to 
the technique of sound recording 
and transmission measurements. 
Well equipped studios, profes- 
sional recorders and circuit 
laboratory containing latest model 
test equipment installed for 
student training. A portion. of 
our laboratory is pictured above. 
@ New classes admitted the first NW Tremaine 
School day of Jan., Apr., July, Oct 

Affiliated with the Don Martin School of Radio Arts 

Approved for Veterans 


NemnaMne 


Write for Literature © Sound Department 


Don Hatin SCHOOL of RADIO ARTS 
1655 Cherokee © Hollywood 28, California 


US.R.S. seecin 


SPECIAL 


RADIO CITY PRODUCTS 
SIGNAL GENERATOR 


New post-war model 
705. Frequency range 
95KC-100MC. Funda- 
mentals in 5 continuous 
bands variable from 
95KC-25MC. Modulated 
or unmodulated output 
30% at 400 cycles. In- 
dividually shielded R.F. 
circuits, coil assembly and attenuator. 
durable metal cabinet. 


46-110 SIGNAL GENERATOR—Net. . 


Housed in 


‘49.50 


PORTABLE TUBE AND 


 eamnanas 


> SET TESTER 
e Model 802N incorporates all 
10 the newest circuits. Tests all re- 
# il | ceiving tubes, neon and pilot 
ad } bulbs. Jeweled light on-off in- 


r~ dicator. Housed in sturdy ook 
case. Comes complete with test 


= 
prods and instructions. 


46-101 PORTABLE TUBE AND SET 59 50 
. 


FEI. oc ccs covcccccsecces 


R. C. P. COUNTER TUBE TESTER 


MODEL 322. Tests all tubes, standard, miniature and 
sub-miniature. Tests leakage and shorts between 
fuse protects against burn-outs. 


46-100—TUBE TESTER— 4] 50 
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Write for Free Illustrated Flyer 
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5116 HARPER AVENUE 
CHICAGO 15, ILLINOIS 
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Gt 


DEPT. NE 3 


TO 6+ 


TO 684 PLATE 


BLANKING 
SwitcH 


R53 


TO SCREEN OF 
“v" AXIS AMPLIFIER «= 


> 


R,—500,000 ohm pot. 

R.—91,000 ohm, 2 w. 
R.—820 ohm, 2 w. res. 
C,—100 uufd. mica cond. 
C.—.1 ufd., 1000 v. cond. 


res. 


KLYSTRON TUBE 
$5.75 


2K25/723A/B ea. 

Osc. for 3cm. operation 
CAVITY RE-ENTRY osc. 
2500-3000 MC. Uses 
Lighthouse Tube $1.95 ea. 
BEEDE METER 

0-200 D.C. Mico-amps $3.29 ea. 
METER RECTIFIERS 

HALF-WAVE $0.89 «a. 

FULL WAVE $1.59 «a. 


WRITE FOR CATALOG ALSO 
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AMERICAN SALES COMPANY 


1811 WEST 47th ST., CHICAGO 9, ILLINOIS 


Fig. 7. Circuit diagram of Z axis amplifier. 
This unit can be incorporated as an addi- 
tional feature of cathode-ray oscilloscope. 


Let us now measure an unknown 
a.c. voltage. The a.c. voltage brought 
out at the bottom of the front panel 
is from one of the 6.3 volt filament 
windings; although its r.m.s. value is 
6.3 volts, its peak-to-peak value is 
17.8 volts or, roughly, 18 volts. We 
can, by holding a ruler against the 
front of the C-R tube, adjust with the 
Y axis gain control this waveform to 
exactly one inch in height. By meas- 
uring the height of an unknown volt- 
age with the ruler we can determine 
the value of an unknown voltage. 
Remember that the peak-to-peak 
value (distance from top of positive 
peak to bottom of negative peak) of 
a sine wave 2.82 times the r.m.s. 
value. The Y axis amplitude control 
must not be touched after the calibra- 
tion is made or the calibration will 
change. If the unknown voltage is 
greater than can be measured on the 
3” tube with an 18 volt per inch sen- 
sitivity then set the 18 volts equal to 
14 inch, etc. 

If we want to measure a d.c. volt- 
age, then the jumper on the Y axis 
deflection plate at the back of the 
scope should be removed and a known 
d.c. voltage applied directly to the 
plates. The spot will move to a new 
position and remain there. The dis- 
tance is measured and then the dis- 
tance an unknown voltage moves the 
spot is measured and compared with 
the calibration distance. If a very 
large voltage is to be measured, a 
voltage divider of very high resist- 
ances should be placed across it. The 
resistance values should be accurately 
known. 5% carbon resistors will suf- 
fice in most instances if their watt- 
ages are not exceeded. 

To find an unknown frequency, one 
has several choices. First, you can 
compare it with the frequency calibra- 
tion of the internal sweep by turning 
the sweep knob to minimum and ad- 
justing the sweep frequency knobs 
until one cycle appears on the screen. 
This is a rough frequency determina- 
tion, but will suffice in some cases. To 
more accurately determine the fre- 
quency, compare it with a known fre- 


Guaranteed Factory Rebuilt Radio 


VIBRATORS—$1.00 


6 volt Non Synchronous Vibrators 
$1.00 ea. 6 volt Synchronous, 12, 
32, and 110 volt Vibrators $1.25 ea. 
Defective parts replaced. 48 
HOUR SERVICE. For the very 
prompt service enclose remittance 
and return postage. We rebuild 
any make or kind of radio vibra- 
tors. C.O.D. orders accepted. Send 
your old vibrators to 


BEST VIBRATOR CO. 
Box 5802-A, Cleveland 1, Ohio 


NOW IN STOCK 


Standard Brand Tubes 


All Numbers Now on Hand 40% Off List Prices. 


Crystal Pickups 


ASTATIC S 1 95 
& 


| WEBSTER Your Pick 
SHURE 
Alliance Phono Motors 
With 9” or 8” Turntables. 
Self Starting. 
Suy As Many As You Want. 


Special . . . . *3™ 
25% Required on C.O.D. Orders, 


CONSOLIDATED RADIO SALES CO. 


Wholesale Distributors 
768 Amsterdam Ave. New York 25, N. Y. 


"Zo. RCA Institutes, Inc. 


Offer thorough training courses 
in all technical phases of 
Radio and Television 
WEEKLY RATES DAYS—EVENINGS 
VETERANS: SCA Institutes is approved 
G. l. Bill of Rights 
For Free Catalos write Dept. RN-47 
RCA INSTITUTES, Inc, 
A Service of Radio Corporation of America 
75 Varick St., New York 13, N. Y¥. 


SERVICE MEN! 
@ RCA Radiotron e@ Sylvania 
® Tungsol ® Raytheon 
Tubes, Parts & Equipment 

Write for our latest bulletin, Dept. NZ 


Distributors of 


RADIO EQUIPMENT 


ELECTRONICS 


104 MAIN STREET, POUGHKEEPSIE, 


"7" APPLIANCES 


Dual) 8’ rubber 


‘ f Rolls‘like baby buggy on 4 big 


tires; iresilie nt, quic *t, durable; Chrysler Oilite 
arings Easily handles re -frigerators, and 
all appliances up to 1000 Ibs., 54” ht.; 24” 
nose; 13’ web strap. Also handles crates, 


boxes, bags, etc. $31.95 f.o.b. Over 10,000 
Handees trucks sold by mail. Send back 
express collect if not satisfied. Order Moa- 
day—eget Friday, from 


HANDEES CO., Dept. RN-3, Bloomington, lil. 
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quency from the 60 cycle line fre- 
quency, an audio oscillator or a sig- 
nal generator. If neither of the lat- 
ter is available there are a few com- 
mon sources of known frequency. The 
output from a full-wave rectifier is 
120 cycles per second. WWV, the 
standard frequency station, broadcasts 
a 440 cycle note and a 4000 cycle note 
on exactly 5 megacycles, which can 
be picked up on all-wave superheter- 
odynes. 

The unknown frequency is intro- 
duced into the Y axis amplifier. The 
known frequency is applied to the X 
axis amplifier by switching the X axis 
switch to external and turning the 
sweep frequency switch to the off po- 

sition. 

The modulation enve bins of a phone 
transmitter may be observed by ap- 
plying some r.f. from a coupling coil 
placed in the field of the transmitter’s 
tank coil directly onto the vertical de- 
flection plates. Distortion in audio 
amplifiers is easily located and elim- 
inated. 

Receiver signal tracing is possible 


with the scope, and the location of 
noise and intermittents is also pos- 
sible. Receiver alignment is best done 
with a scope, and requires an oscil- 
lator which has its frequency swept 
through an adjustable range. There 
are several sweep frequency signal 
generators available on the market, 
as are frequency modulated signal 
generators. These generators also gen- 
erate a sweep which is applied to the 


X axis of the scope. 

There are a host of other uses for 
your scope which you will discover 
as you use it. There is no substitute 
for this convenient window through 
which you can actually what is 
going on ina circuit. 

—=30— 


STUDS MAY DAMAGE 
SPEAKER CONE 


see 


R ADIO speaker cones are often dam- 
aged by piercing the cone with the 
sharp end of the mounting studs when 
removing or replacing the speaker. 
Grasp the speaker as shown and guide 
it earefully into place—keeping the 
mounting studs lined up with the holes 
in the speaker rim—to avoid damage to 
a ae eee 
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THE NEW 
CLARK 
PA-10a 


@ The Clark reputation for quality broadcast studio 
equipment carries through the PA series of Public Address Amplifiers 
The new PA-10c ten watt amplifier is basically the same as the famous 
Clark model PA-10 but with refinements that make it a greater valve 
than ever. The PA-10c is in the low price field and yet its terminal strip 
mounting of small components compares with the most elaborate speech 


equipment. £ 
SOME PA-10a0 FEATURES : 
Less than 3% distortion at 10 watts output. 
.” Hum level at least 60 db. below full output. 
‘a Virtually flat response from 50 to 10,000 cycles. 
iad High impedance microphone and phono inpUt channels. 
Paced Selection of four output impedances: 4, 8, 16 and 500 ohms. we 
€* Tube complement: 2-6SJ7; 1-6J5GT; 2-6V6GT; 1-5Y3GT. 3 


See the Clark PA-100 ond 
other Clork models of your 


Jobbers or write direct for 
Technical Bulletin No. 134. 


Dial Belt Kits Inspection Lite 
Alignment Kit * Chemical Laboratory 


G-C SERVICEMEN’S DIAL 
BELT KITS 


Specially designed no-slip 
replacement belts for all 
sets. No stretch. Easy to 
install. Kits of various 
quantities supplied with 

Steel Box 


No. G-25—Kit 
of 25 Belts. .List 


GEC INSPECTION LITE 


Just the light for service work, 
lights up hard-to-see 


corners. Handy many 


woys 


No. 705....List $1. 50 


$6.70 


G-C No. 5024—PROFES- 
SIONAL ALIGNMENT KIT 


Complete clignment and nevtraliz- 
ing kit in leatherette case. Contains 


30 different tools; can completely 


service any set Handy to carry 
in roll-type cose +2) 
Dice cccéheansal $19.95 an 
Sth 
G-C ELECTRONIC 4 
CHEMICAL LABORATORY oa 
Ideal for all hams, experimenters . i 
ond servicemen. 19 different bot- Available at all * 
tles and chemicals in hvy. steel rack leading distribu- ; 
(free rack). Perfect chemical set-up H *s 
< seily tors. Write for *. 

Pk Picci cicaca iss $11.12 catalog 


RADIO DIVISION DEPT. H 


GENERAL CEMENT Mfg. Co., meckene Hl., U.S.A. 


n prince al <¢ 
Sales p ig 


Manufacturers of over 3,000 products - 
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PHONO 
AMPLIFIER 


a 
IMMEDIATE 
DELIVERY 


PREPARED ASSORTMENTS | in t Caneeneld and Harry || & a ° 
RA FIRST QUALITY || Heid: Published by Chapel Hill, The anole cneek ean 
‘j is ape ill, The 
GUA NTEED Field. roger vA C a Brees. | A SOLUTION TO YOUR AUDIO PROBLEMS 
No. Quantity Bescription or University of i. ” sas mee A.C. Only—4 watts output. Tone and volume con- 
102 100  F4 Watt poo ait aa + r+] |} 151 pages. Price $2.50. oe one = tested. Complete with 635, 6V6 
$ sto s 4.45 | : 7 and & ype tubes. 
loa 80 2 Walt Hesistors. alt PE 38 || This book covers the results of a Unit Price $10.50 
5 ire ounc sistors ssi c . . | 
— = aoa! ae peperrerrervirras + survey made by the University of | 
1006 50 200 Vo ‘aper Condenser eee . j P 7e- 
7 50 ) a ondense ese 3.49 | 4 . © r h 
1907 8-408 Volt Paver Condensers’ --: 3°93 | | Denver’s National Opinion Research || SOUND PRODUCTS CO. 
1010 +4 3 es ressintis Filter Condensers 2-3 Center at the behest of the National 80 MAIN STREET, WHITE PLAINS N + 
1011 10 Resistance and Line Cords. .-. 2-88 || Association of Broadcasters. The | ‘ = 
sot ee SS WE. Melle Meckue Wire— pon findings were later analyzed and in- | 
1015 10 50, Ft, Holle Hookup Wire— iain terpreted by the Columbia University’s 
sst ¢ otors ** . ** . . . 
1016 10 100 Ft. Rolls Hookup Wire— ave Bureau of Applied Science. These re- . £ 
1017 10 Volume and Tone Controls—No 4 sults are incorporated in this report S very 
++) > 2 Bakelite ae Fact Se ras | to the broadcasters from the American LI : N 
2 5 b i am ed 10bs Push On . | 
oan 30 are vot Sedium Knobs Set 3.78 | people. eed 
Screw ° . . . . 
1022 100 Small. Bat Knobs. « --+. $80 J | Several surprising results were dis- Ser thom + nee 
2s 00 arve ar MONS... scecees oe . j p ‘a 
1024 100 ft Spasrhett and Vinytite caweeges oan | covered in the course of this survey. © Radic Service Man © Experimen 
025 50 -adders anc rimmers os . ss < ‘ n ter 
1026 10 F.. R.F. Ant. and Ose. 3-98 | | If you are a “commercial hater” you © Amateur © Industrial 
1027 50 ° ° ee ° . $ 
2 4 > a Slide Switches 3.98 P Benttaole < . a ‘ 
i028 20 na sie Band Switches 398 | | are definitely in the minority. 62 per- Write For Illustrated Price List 
= 3 Oe ee 2.08 | | cent of the people polled expressed « 
1082 25 Fivctpe Haves. Heater Phigs-ete. 2.78 || their preference for radio programs . 
1033 0 Electrical Wiring Devices, Plugs. | a é : 2s é ~ ved d 
Caps, Bases, Elements. Fuses. 5 4. | | with advertising; 35 per-cent wante 
ELECTRICAL APPLIANCES AND PARTS | their program material without prod- 
Double Burner nee eee Bireasstines a -_ = i , aa 3 ers 
Fluorescent Deak Lamp. ‘Brown: tive’ or Rust’ “gag | | UCt plugs, while 3 per-cent had no 
Electric Phonovraph 222 a 32 stiss0: 90 opinion on the subject. DALLAS 2608 ROSS AVE. TEXAS 
Pp < ov . . 
Replacement Electric Iron Element 550°W.::: (88 Many other interesting facts about 
Replacement Toaster Element ....--.«+s++++ -75 a : a 
Piectric Iron Cord set. Bakelite Plug’ ......- -45 the part radio plays in the instruc- 
on ke een Se ee Oe Ge ese 4 <a rt } ti d « ti d t > ta > t f 
8 ft. we Replacement Cord “ 21 ion, e& uca ion an enter inmen oO 
GENS POR VAETONS SEPA ETE RANG AND the public are included in this book. 
Terms: 25%, “Merch ct gy nal a a pees * * * 
'e re ved is re u 
stance Seremnenion Satie “THE DECIBEL NOTATION™ by | COMPLETE Radio Engi. 
TRUTONE PRODUCTS CO. p . ap sy pay ols. neering Course. Eachelor of 
303 West 42nd Street, Dept. N, New York (18), N. Y. V. V. L. Rao. Published by Chemical | Science Degree. Courses also 


. . " in Civil, Electrical, Mechanical. Chemical, Aeronautical 
Publishing Company, Brooklyn, New | Engineering. Business Administration, Accounting, Sec- 


York. 176 pages. Price $3.75. retarial, Science. 64th year. Enter Mar., June, Sept., 


Ss Jan. ~~ Le iy B caaee. No applications 

ince the “decibel notation” was | caa_be accepted unt ~~ yo ‘ae 

GR-f> SPECIALS first used in 1924 in connection with TRI-STATE COLLEGE jean! horana 
telephone engineering there has been ae 


no text in the English language which _ 1 
made any attempt to explain the FAS 7 FREEZER Sg 

SIGNAL 
GENERATOR 


origin, development and applications It's easy to butld this household appll- 

: a Ed = t Save up t 
of decibel notation until the appear- 75%.a)perates on 110 or 32 volts Plans 
‘ . an’c - meray te nd are easy to follow 
ance of Mr. Rao’s book. NJOY MAKING ONE OF those 


Range from 100 ke to In covering his subject, the author sg Fe Gy $1.00 8 to 40 
75 me Multicolor dial has delved into the development of the | bill or check for complete plans and catalog. cu. ft 
las «(eign scales in 


logarithmic unit, zero levels and level | & JAY MFG, CO., 454 LeJay Bidg., Minncapolis 8, Minn. 
signs, decibel meter and_ decibel 


color for easy reading 
Large plastic pointer 
assures fine frequency 


leninn. Mandenen graphs, sound levels and phon calcula- SUPER-HET KIT, $9.75!! 
vray crackle finish tions. Plastic Cabinet—uses SOL6, 35Z5, 12SH7, 12SA7 
metal case is ruggedly Tec en F , 3 | Kit of 4 matched tubes for above kit...... $3.95 
built for absolute stz eed $495° | ec hnical personnel in the radio and Wireless Phono Me nn Fay eccececececese as 
; 7 t . sf " > . | Above kit. ired tested. .....-cccccsseceses 
B2880—Net pxkweuek ial | acoustics field should find this book | Kit'Sr matcned tubes for wireless. .......220e. 2.33 
| of yreas as “tote . ; > . 3-Tube phono amplifier kit. WRETTTULITLT TTT 2.753 
WIRELESS PHONOGRAPH WITH oa great a ee in oo ir work. The Ahowe kit. wired tested. «. i fal ait Rk 3.75 
nanyv yraphs ‘ . 2c , . } it of matche« ubes for phono TEETTLTLLT LTT . 
AUTOMATIC RECORD CHANGER any Greges ane tames which are | Sh ie oo Genie SOb tated 
sa used extensively throughout the text ADIONIC DESIGN : 
oO wires to connect. abate saints . , —emihina® « a RADIONIC DESIG! 
Sunt Shen in ead oie mate rial have many practical applica- 760 &. Sth Street New York 9, N. ¥. 
through radio. 45 min- tions. 
utes of uninterrupted —j0-— 
plays of 10 or 12 inch 
records without reload- = 
ing. For 110 V. 60 cycle ERRATUM 
operation. Complete It has been brought to our attention that r 
with open type walnut = page 12 of the January issue in “Spot 50 paper and mica condensers $1.00. Brand 
- veneer cabinet adio News” we were guilty of giving away . 

Shipping weight 14'9 pounds 50 fourteen minutes of Station WQQW’s time to new, fine assortment, popular sizes. Wt. 
B6200 — Net each $28 free advertising messages. The sentence app. | Ib. f.0.b. Cash, check or M. O. 
should read ‘No commercials will be per- 

. mitted longer than one minute” says sta- Kensi 
Write for FREE Parts Catalog tion policy. “At least fourteen minutes free sington, P.O. Box 91, Bkiyn. 16, N. Y. 
of advertising will precede and fourteen 
minutes free of advertising will follow each ta aati a on 
commercial.”* Our apologies to Station 
WQow. 


: @ SPECIAL—War surplus (U. S. Signal Corps) 
Photo t redits Beacon Receivers 


@ Incorporates Superheterodyne circuit; Three 


| 
Cover Photo Black Box Studios gang tuning condensers; 1—-6K7 RF; 1—6SAT 
ro Sperry Gyroscope Co | Osc. & Converter; 1—6SK7 IF; 1—6SFT De- 
center) vener: ectric Co . » 
rught) i Mfc 7 ; tector & ist Audio; and 2—25L6’'s Output; 
16 Walter Steinhard, Staff Photographer | 2——IF Xfmers 
48. 49, 140 Radio Corporation of America @ Good operating condition 
7 The Hallicrafters Co eric STP 
@ Priced right at $5.95 ea. POSTPAID 
8 Aviola Radio Cor 
731 West Washington Boulevard é2 - lee “Grane E. L. LUTTRELL (Radio Service) 
102 . ° Barker Bros B21t/, South 3rd Street 
Dept. N CHICAGO 6, ILLINOIS 134 Station PCJ. Holland | ALBUQUERQUE aes NEW MEXICO 
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Rate 20c per word. Minimum 10 words. 


RADIO ENGINEERING 


SLIDE Rule 
the Decimal 


culations 


Short Cuts, with Positive location of 
Point Easier, Quicker AC-DC cal- 
Nothing else like it Second Edition 


—$1.50 postpaid W. P. Miller, 536 ‘'F St., 
1, Calif ; 
RADIO Engineering Broadcasting, Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics 
Write for catalog. Valparaiso Technical Institute, 


San Dieg« 


taught thoroughly Expenses low 


Dept. N, Valparaiso, Ind 
FOR SALE 
MAGNETIC Wire Recorder Magazine with 10,000 


feet stainless steel wire, contains recording, re- 
producing and erasing heads with level-wind con- 


trol, two spools with automatic brake and high 
speed rewind Switches for warning, stop and 
overrun. Add your motor and amplifier and make 
8000 cycle recorder strand new—made for Gov- 
ernment and in original packages Price, while 
they last, $15.00 Sent COD with $5.00 prepay- 


ment Rotary Beam Antenna Motors: reversible, 
geared-head motor, can operate 200 lb. beam, 14% 


and 3 R.P 


rectifier 


SPEAKER Cones replaced, prompt service 


M. torque 75 in. Ibs. 12 volts D.C 

Operate from A.C. with transformer and dry disc 
Relays and switches built-in Made 
for Government, cost $115. Our Price, while they 
last, $5.50 
Radioco, 1110 Marshall Bldg., Cleveland, Ohio 


Sent COD with $3.00 prepayment 


satis- 
2 97 


faction guaranteed, 3, 4, or 5 inch, $2.25; 6 
inch, $2.75; 
inch, $4.95 
Boulevard, New York City 59, N. Y 

QSL CARDS that stand out! Individualized, 
original cartoon by W2EA (ex-SEA) incorporat- 


Southern 


8 inch, $3.25; 10 inch, $4.50 up; 12 
up. National Radio Distributors, 899 


ing your ideas, personality, et Reasonable, but 
not cheap Send stamps for specimens Harri- 
son Radio ¢ orp., 9 West Broadway, N. Y. C 
ONE complete N« 19—Mark II] Tank—transmit- 
ting and receiving set. Or will trade for good ra- 
dio test equipment or new bicycle parts a € 
Stradiey, 15 Rice St Hamlet, N. C 

25 MODEL 1100-A Karadio medium frequency 
nine tube crystal controlled mobile radio receiv 
ers Tuning range 2 to 3 megacycles Complete 
with tubes and crystal for operation on 2726 kilo- 
eycles In good conditior 3 Temco model 


25A-IF, 25 


>» Watt output, mobile transmitters. Tun- 


ing range 2 to 3 megacycles Tubes—6L6-Oscil- 
lator, 2/807-final, 6C5-amplifier, 6N7 driver, 
2/6L6-modulators Dynamotor power Fair con 
dition For operation on 2726 kilocycles 

Kaar model T , 22 watt output, mobile 
transmitter Tuning range 2 to 3 megacycles 
Tubes—HY-69-oscillator, HY-69-final, 2/HY-69- 
modulators Dynamotor power For operation 
on 2726 kilocycles In excellent condition l 
General adio model 775-A frequency monitor 


Complete 


2726 kilox 


STOP That 
with ‘‘Voicoil solution Lar 


vith tubes and crystal for monitoring 
ycles New, in excellent condition. For 
sale by Southern Natural Gas Company, P.O. Box 
2563, Birmingham, Ala., “oe Lucien C. Bomar 


t 


Hum! Rubling, blasting and tearing 
ge bottle, treats 12 


cones, $1.00 postpaid Lasts for years Saves 
repairs Radio Research Products, W. Malloy, 
Mgr., Room 29, 1230 E. 63rd St., Chicago, III 
DUAL microammete 200 microamps each, 34” 
diameter Westinghouse, $3.50 1-0-1 milliam- 
meter, 2% diameter $2.00. Oil _ capaci- 
tors, .25 mfd, 4000 WVDC, &5« 3 “athode ray 
scope, radar indicator ID-93 APG. ISA, 115v 
400cps mplete with 11 tubes, new, $25.00 
Write for list Rubin Radix Shrewsbury, N. J 


SX-28A HALLICRAFTER in Al condition, $190 
S Palasek 


ERECO Bear 


62 Main St Port Washington, N. Y 


RPM Selsyn indicator aitractive control panel 
switch. Watertight 11O0VAC operated 


Reversing 


Models from $37.50 to $50 Build your own kits 
from $17.50 to $25.00 Write tor Photos, Litera 
ture Dealers’ inquiries invited Manufacturer 
Ereco, 1006 Hewitt, Everett, Washington 
DYNAMOTORS Transmitting SCR 274, DM 
33's; 28 volts input 75 Volts @ 160 Ma. output 
Reconditioned and guaranteed $4.65 each; $3.65 
in lots of thre 25° deposit on C.O.D.’s. Air. 
borne Communicatior Inc., Lunken Airport, 
Cir nnati 2t Ohic 

JENSEN JHP-52 Speaker Cabinet, Amplifier, 
practical new Earl H. Swen, Gilby, N. D 


3 EACH N: 


t 


Ss 


Listening 
$75 Eas 
Part N 
NEW Bell 
B Soun 
SIGNAL TR 
Will sell 
for $27 0 


order or ¢ 
latin St 


vy QBG Underwater Echo Ranging and 


ipment complete with spare parts 
I H; or OH Ot) Ave., Asbury 


plifiers ystems Free List B and 
heboygan, W 


ACER: Save $17.4 I'm closing shop 


and new SPECO Model STAP AC-DC 

Cost me $44.95 Send check, money 
0.D. to M. H. B, Hoffmaf, 4112 Gal- 
Hyattsville, Md 


March, 


1917 


A. 4-TUBE video amp. chassis—Contains valuable 
ceramic sockets, terminal strips, chokes, con 
densers, ete Real buy for the amateur $2.50 
B. Complete well filtered DC power supply con 
servatively rated at 375V-140 mils—Features two 
CD 16 mfd.-600V. filter capacitors and separate 
6.3V. filament supply Uses two 6x5's—Connec- 
tions are brought to terminal strips, less tubes, 
$5.95 C. Westinghouse Oil filled Condensers, 10 
mike 600WYV, rectangular can, $2.50. D. 5” P.M 
Speaker, Magnet 2.15 ounce, Alnico #5, $1.59 
Belmont Radio Supply, 1921 Belmont Ave., Chi- 
eago 13, Hlinois 

FREE wholesale bulletin, Tubes, parts Bargain 
prices Henshaw Kadio Supply, 3313 Delavan, 
Kansas City, Kansas 

SELENIUM Rectifiers, full wave, 4% ampere, $1.85 ; 
l ampere, $2.50 Half wave 5 amperes, $4.50; 
2.2 amperes, $2.25; 1.5 ampere, $1.85 Bulletin 
Bursma Radio, Route 5, Grand Rapids, Mich 
LOWEST Prices Radio Tubes, parts Bargain 
lists 3c. Potter, 1314 McGee, Kansas City 6, Mo 
RADIO Tubes—Dealers, order your needs—be sur- 
prised at prices. Address Radio Tubes, Box 108, 
Elizabeth City, N. C 

RECORDING Discs Presto’s famous 16” green 
label double face glass base recording blanks, 
only $1.35 each, guaranteed perfect Recording 
Specialties, P.O. Box 84, St. Albans, New York 


WANTED 


HALLICRAFTER SX-28A or SX-42. Dr. M. E. 


HIGH grade Frequency Meter, Low resistance 
bridge, and resistance standards. Henry Wagner, 
4411 Indianapolis Blvd., East Chicago, Indiana 


RIDER Manuals Wanted, 1 to 5. Write A. Lopes, 
780 E. 214 St., New York City 


Tate, Somerset, Ky. 
ATTENTION Manufacturers! Wanted three tube 


superhet (12SA7, 12SQ7, TOL6) Three band 
(.15-.40, .55-1.5, 6-20 MC). IF 455. Dial printed 
well-known European stations. Phono connec 


tion Line voltage 110 Lots of thousands. In- 
terested also for other small types and parts 
Mors Telsiz Atelyesi, Sisli P.K. 66, Istanbul, 
Turkey 


CORRESPONDENCE COURSES 


USED Correspondence Courses and Educational 
Books Bought, Sold, Rented; Free Catalog Edu- 
cational Exchange, Henagar, Ala 


CORRESPONDENCE Courses and self-instruction 


books, slightly used Sold Rented Exchanged 
All subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete information and 100- 
page illustrated bargain catalog FREE! Write 
Nelson Company, Dept. 59, Chicago 5, Ill 


AMATEUR radio licenses Complete code and 


theory preparation for passing amateur radio ex- 
aminations Home study and resident courses. 
American Radio Institute, 101 West 63rd Street, 
New York City 


USED Correspondence Courses and Educational 
Books sold or rented Inexpensive Money-back 
guarantee Write for Free Catalog listing 4000 
bargains. — (Courses Bought.) Lee Mountain, 
Pisgah, Ala 


PATENT ATTORNEYS 


PATENTS—U.S. and Foreign Patents Secured 
Trade-marks and Copyrights registered. Searches 
made to determine Patentability and Validity. 
Patent, Trade-mark and Unfai: Competition 
Causes, Lancaster, Allwine & Rommel, Registered 
Patent Attorneys, Suite 414, 815 15th St., N.W., 
Washington 5, D. C 

INVENTORS—Steps to be taken in obtaining pat- 
ent protection available upon request Victor J. 
Evans & Co., 248-C Merlin Bidg., Washington 
6, D.C 


SITUATIONS WANTED 


Rotat« High torque output 1-3 


EX-CHIEF Radio Operator Merchant Marine, 
First Class Radiotelegraph, Second Class Radio 
telephone. Five years’ experience, age 27, Draft 
classification 1-G, desires job with future. Harold 
Cantor, 99 Brainerd Rd., Allston, Mass 

NAVY trained radar-radio technician-engineer 
with M.A. degree wants position Box 443, % 
Radio News 


HELP WANTED 


JOBS With a Future Foreign and Domestic po 
sitions await interested persons. 1947 Copyrighted 
listing covering thirty Major Fields only one dol- 
lar to sincere applicants Boston Trading Com- 


pany, Box 332, Boston 1, Mass 


MISCELLANEOUS 


FRENCH radio businessman, reliable, competent, 
first class references, wishes to represent Ameri- 
can radio firm in France Write to Louis Mati- 
got, 50 North Drive, Huntington Station, N. Y 
RAILWAY telegraphy Be a railroad telegrapher 
Operators are in great demand Salaries from 
$3,200 up For information write to Bell Tele 
graph Ry. Institute, 10 Parker Ave., Suite 9, San 
Francisco 18, Calif 


GUARANTEED Wholesale radio repairs Just 
send us the radio prepaid, we repair and return 
C.0.D 24 hours’ service V'> fix them all 
Akerberg Radio Laboratories, Stanley, N. D 
WHOLESALE Radio Service at reasonable rates, 
quick service, no job too big. Write for full in 
formation Elkins Radio, Elkins, W. Va 


ELECTRICAL instruments Meters repaired and 
converted. Inquiries solicited. Haledon Electrical 
Instrument Co., 319 Belmont Ave., Haledon, N. J 


CUSTOM Built Equipment for less than ‘‘factory 
built’’ prices! How? Write Custom Equipment 
Laboratories, Box 623, Cedar Rapids, Iowa 

25 YEARS’ experience in radio repairing at your 
fingertips for $1.00 I've repaired 45,000 radios 
and have perfected a system which you can fol 
low step by step My methods are far simpler 
than any other course on the market and requires 
no calculations Send $1.00 to Ross Radio Com- 
pany, Dept. C, 14615 Grand River, Detroit 27, 
Michigan 


U.S. GOVERNMENT SURPLUS 
ELECTRON TUBES 


Type e Your Cost Type Your Cost 
2AP1 $2.50 803 : $8.50 
2X2/879 -90 807 1.00 
3AP1 3.50 810 - 2.75 
3BP1 3.50 812 saad ee 
5BP4 6.00 829A . 3.00 
6AK5 1.50 866A.... -75 
7EP4 15.00 921 75 
HK24G 2.00 922 ses .75 
100TH . 4.75 923 nar .75 
HF200 8.50 1851 uf -95 
450TL 15.00 1852 om .75 
UB801A, 801. 2.00 1853 =o 75 
802 1.50 2050 cose OO 


SUBJECT TO PRIOR SALE 


Globe 


509 Arch Street Phila. 6, Pa. 
LO 3-4559 LO 3-0513 


with this PROFESSIONAL 
#’ TELEGRAPH 
PRACTICE SETaw- 
=, 4 


Some as used by U. S. Signal Corps 
learn code quickly ond hove loads of 
fun with your “private” intercom system 


tis Your $675 
7 Complete with everything 


No distonce limit between stations. Send 
$2.00 with order, pay balance to postman 


Satisfaction Guaranteed ! 


AUDIO. SALES CO. iy WARNS 


AVAILABLE NOW 
May, 1947, Issue of 


TELEVISION NEWS 


Sound and Vision on the Same Carrier 
and other feature articles 


8 Pages, 10c 


Send 10c in coin to 


ZIFF-DAVIS PUBLISHING COMPANY 
Dept. AE-5, Circulation 
185 North Wabash Avenue 
Chicago 1, Illinois 


RADIO SERVICEMEN: SPECIALS | 
SELENIUM RECTIFIER._.Replaces 11726, ete. ..§0.99 
SAPPHIRE PHONO NEEDLE (10.000 Pilays).... oo 
DIAL CORD KIT oe Ft Ass'td & 6 Springs... .99 


KNOB KIT—20 Ass'td Screw & Sprin ecccece .o9 
RESISTOR KIT 100 Ass'td % to 1 att «++ 3.95 
BY PASS COND. KIT—35 Ass'td .005 to .1.... 1.95 
SPEAKER GRILLE CLOTH..4 Ass'td 6°RO6"..... .49 
ANT. & OSCIL. or ANT. & RF. COIL SETS.... .69 
SPEAKERS —4” or ‘ PM. ALNI 1.59 | 
TUBE SHIELDS or FP. COND. MTG. PLATES o4 | 
RADIOS—5 UBE SUPER ‘47 ™ | 
NATIONALLY KNOWN BRAND NET 18.95 } 


Write Today for Bargain Bulletin 
RADIO DISTRIBUTING CO., Pasadena 18, cal. | 
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Television for Radiomen 


A Manual Specifically tor the Radio Repairman and the Teiavision Beginner $5.00 


Old York Road Publishing Company announces 
publication of a television manual for radiomen. 
‘Television for Radiemen,’’ by Edward M. 
Noll, is the stepping-stone from radio to television 
for the practical radioman and student. It picks the 
radioman up where he left off in his studies, gives him 
a special short radio review slanted for television 
and, then, launches into television. It agproemes 
television in a manner different from any other book 
or text—a manner which gives you television in a 
more com t easier-to-understand style. 

The manual’s five big chapters, abundantly illus- 
trated with more than 175 descriptive figures are: 

Chapter I—Radie Review Slanted for Tele- 
vision. Study this chapter and get a new perspective 
on circuit theory—a perspective slanted for television. 

Chapter II—A Complete Television System. If 
you want a birdseye view of the entire television sys- 
tem it’s here. It gives you that necessary overall pic- 
ture of television functions before you dig into the 
details. This is a discussion of the modern, FCC ap- 
proved television system—today's television, not 
yesterday's. Study this chapter—you'll be ple: 
with your progress. 

Chapter IlIl—Transmitter and Receiver Cir- 
cult Functions. Inasmuch as a television system Is 
a tightly interlocked system, to obtain a thorough 
understanding of receiver functions it is necessary to 
know what goes on at the transmitter. Thus we start 
to trace our television signal at its source, the tele- 
vision pick-up tube. 

Chapter 1V-—Recelver Circuit Details and An- 
tenna Systems. Discussion of receiver circuit de- 
talls continues in this chapter until a complete anal- 
ysis of receivers has been made. A large portion of 
this chapter is devoted to receiving antennas. Read 
it and you'll be able to erect the proper antenna for 
4 specific location and distance from the transmitting 
station. 

Chapter V—Installation, Adjustment, Align- 
ment, and Trouble-Shooting. If it's practical 
data you want, and practical application of the 
knowledge you have gained from previous chapters 
this is the chapter for you. The radio repairman will 
value highly the data and procedures presented for 
him in chapter five. Study chapter five and develop 
a methodical adjustment and repair pro % 

Edward M. Noll, author of “Television for Radio- 
men,” is a television instructor at Temple Univer- 
sity, manager of Television Tech, and frequent con- 
tributor to the leading trade magazines. He was a 
former staff-member of the Philco television station 
WPTZ. As an additional feature with the sale of 
“Television for Radiomen” we will inaugurate a new 
information service (subscription rate of only $1.50 
to buyers of the manual) tosupply you with new data 
as it becomes available and released. First printing 
of this quarterly progress review is scheduled for late 
spring. Sign up today for maauawand information 
service. Write to: 


OLD YORK RADIO PUBLISHING CO. 
419-421 Johnson St. JENKINTOWN, PA. 
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Radolek’s big Free Profit 
Guide Catalog and Profit 
Bulletin supplements keep 
you abreast of the 
rapidly changing radio 
situation. Buying from 
Radolek means greater 


values, better service SOUND SYSTEM 
and more profits. Make 
Radolek your buying FREE 
headquarters. CATALOG 
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Your guarantee of PERFORMANCE 


The words “Approved Precision Products” 


on a Mallory box mean something more than 
an advertising slogan. They’re your guarantee 
of premium quality—a guarantee backed by 


fifteen years of performance. 


They’re reminders that more Mallory-made 
vibrators are in use today than all other 
makes combined... that Mallory capacitors 
are universally preferred because they re back- 


ed by the most rigid purity-control standards 
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in the industry...that Mallory resistors, 
fixed and variable, are justifiably famous for 


closer tolerances, extra dependability. 


‘Approved Precision Products,”’ too, mean 
a complete line of parts—parts that are sold 
through carefully-selected, conveniently- 
located distributors with the capacily and 
desire to serve you well. Look for the words 
‘Approved Precision Products.’ They re not 


a symbol of higher cost—just that 


VIBRATORS . . . VIBRAPACKS*. . . CAPACITORS... VOLUMI 
CONTROLS ... SWITCHES... RESISTORS... FILTERS 
«..- RECTIFIERS... POWER SUPPLIES. 


Reg. U.S. Pot. Off. 


INDIANAPOLIS 6, 


at no extra cost 


FOR A GREAT PERFORMANCE= 
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‘ . =THE HIGH AND MIGHTY 
, . 
SYLVANIA /ockK-.%Y TUBE! 
If vou’re looking for a tube chat’s smal', compact... of 
»xtreme strength ... esily able to }andle ultra-higa 
- frequencies — then your search is ended. IJnstaling 
Sylvania’s famous Lock-Iin Tube into your radio set 
FM or television equipment — assures Superior })cr- 
formance. ’ 
And no woncer .. . for, into every phase of th- de- 
: velopment of this tube ics gone the finest in envineering 


skil!. Each part of the Lock-In has been tvustea ani re- 
tested, assuring a finished product of unsurpassed 
quality. 

The rext time you buy, insist on the Sylvania Tack-'n 
‘lube. Kely only on the best. Meanwhile, check these ont- 
standing electrical and mechanical advantages: 

I .ock-In locating plug .. . also acts as shield between 
pins. Short, direct connections ... fewer weldec joints 
—less ioss. Getter located on top . . . shorts e iminated 
by separation of getter material from leads. No top cap 
connection ... overhead wires elitainated. Reduced over- 
all height . . . space saviny. Stays pui in mo}ile aad 
vortable rigs. 


WA HA 
AND HERE’S THE L..cT WORD in tube testers— L ») \ 1 
another outstenuing product of Sylvania Re- . -% - : 
search. Like the Lock-In, the Counter Tube ya. 
Tester (shown) embodies the fires: n engi- 4) 1 
neering and styling. 

All controls easiiy set for each tube to be 


tested. Little or no special knowledge required 
for operation. Designed with extra sockets and Emportum, Pa a. 
switch contacts for easy modernization. This 
unit is the sign of a progressive *stablishment. 
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